
Case Report ACHAIKI IATRIKI   |   2025; 44(4):213–220

Rare complications of acute meningococcal 
sepsis: A case-report and literature review

Dimitrios Bousis1, Vasileios Karamouzos1, Virginia Mplani1, Katerina Zafeiri1,  
Alexandra Georgakopoulou1, Sotiria Kefala1, Aggeliki Bellou1, Eirini Zarkadi1,  
Markos Marangos2, Fotini Fligou1

1Intensive Care Unit, University Hospital of Patras, Rion, Patras
2�Clinic of Internal Medicine, University Hospital of Patras, Rion, 
Patras

Received: 30 Jun 2025; Accepted: 06 Oct 2025

Introduction
Neisseria meningitidis, commonly referred to as 

the meningococcus, is a Gram-negative bacterium 
that appears microscopically as diplococcus, due to 
its tendency to form pairs [1–3]. It is encapsulated by 
a polysaccharide layer, which serves as the basis for 
defining the major serological groups of the bacterium. 
Among these, types A, B, C, W, X, and Y are those that 
are more frequently associated with invasive meningo-
coccal disease (IMD) [4–6]. Despite significant progress 
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in rapid diagnostic methods, widespread vaccination 
campaigns, and the availability of effective antibiot-
ics, IMD continues to pose a serious public health 
threat. In Europe alone, there were 1,149 confirmed 
cases and 110 deaths reported in 2022 [7]. The clinical 
presentation of the disease is typically divided into 
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two main forms: the hemodynamic (sepsis) and the 
neurological (meningitis) [8]. Due to the severity of 
these conditions, patients often require admission to 
the intensive care unit (ICU) for close monitoring and 
supportive management.

In this narrative review, we discuss a series of rare 
complications that influenced the clinical course and 
ultimately defined the outcome of a young patient 
admitted to our ICU, with meningococcal purpura 
fulminans.

Case Presentation
A 21-year-old female patient, with no known prior 

medical history and previously unvaccinated against 
Neisseria meningitidis serotype B, was admitted to the 
emergency room (ER) of a University Hospital in Greece, 
after being found unconscious and febrile (up to 40o C). 
In the ER, she was tachycardic and hemodynamically 
unstable, necessitating the administration of IV fluids 
and vasopressors (noradrenalin 0.17 mcg/kg/min and 
vasopressin 0.07 units/min) to maintain a mean arte-
rial pressure of 65 mmHg. No signs of meningism were 
evident, likely due to her reduced level of consciousness 
(GCS 8/15). Her skin exhibited a diffuse maculopapular 
hemorrhagic rash that did not blanch upon the applica-
tion of local pressure (Figure 1). The upper and lower 
extremities were cyanotic and cold. Laboratory investiga-
tions indicated multiple-organ damage: elevated liver 
enzymes, troponin (1478 pg/ml), serum urea, creatinine, 
prolonged prothrombin, thromboplastin time (PT/ 
PTT respectively) and severe thrombocytopenia. The 
patient was immediately intubated and administered 
an initial dose of 2 gr ceftriaxone IV. No abnormalities 
were detected in the brain computer tomography (CT) 
scan. Subsequently, a lumbar puncture was performed. 
The overall examination of the cerebrospinal fluid (CSF) 
was indicative of acute bacterial meningitis (decreased 
CSF glucose and elevated protein levels), although 
the CSF culture returned negative. However, blood 
cultures obtained prior to ceftriaxone administration 
were positive with N. meningitidis serogroup B. Con-
sequently, individuals who had close contact with the 
patient within the last 24 hours preceding her admission, 
and/or worked at the academic institution she attended 
received chemoprophylaxis with 400 milligrams (mg) 
ciprofloxacin orally, in accordance with current menin-
gococcal prevention guidelines [9,10].

Within hours of her ER admission, the patient was 
transferred to the ICU. While being persistently fe-

brile under IV antibiotic treatment with meropenem 
[2 grams (gr) every eight hours] and vancomycin (1gr 
twice daily), vasopressor support escalated, and IV 
hydrocortisone (50mg every six hours) was added to 
the norepinephrine/vasopressin regimen. The patients’ 
laboratory troponin values increased dramatically, from 
1478 picograms (pg)/ml at the time of admission to over 
300,000 pg/ml five hours later. The electrocardiogram 
(ECG) revealed ST elevation in multiple leads (V2-V6, II, 
III, a VF). Transthoracic ultrasound indicated an ejection 
fraction (EF) of 15-20%, global hypokinesia and impaired 
contractility of the left ventricle (LV), with no evidence 
of pericardial fluid accumulation. Consequently, IV 
levosimendan was initiated at a dose of 0.08 μg/min/ 
kilogram (kg) of bodyweight and the patient under-
went coronary angiography with IV contrast medium, 
which revealed no obstruction or atheromatosis of the 
coronary arteries. Three hours after the initiation of IV 
levosimendan, the EF was measured at 35-40% on a 
subsequent transthoracic cardiac ultrasound. Overall, 
hemodynamic stability was restored after 24 hours of IV 
levosimendan and troponin levels gradually decreased 
over the following days, while the ECG abnormalities 

Figure 1. Abdominal purpuric lesions at the time of ER admission.
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Meningococcal disease 
Neisseria meningitidis is an obligate human patho-

gen [5], with the human nasopharyngeal mucosa serving 
as the sole known ecological niche of N. Meningitidis 
[14, 15]. Since humans are the only natural host for N. 
meningitidis, no ideal experimental animal models ex-
ist regarding the development of IMD [5].Colonization 
of the nasopharynx by meningococci is a common 
occurrence in all age groups, with a peak in incidence 
observed in adolescents and young adults up to 23 
years of age. The overall colonization rate is estimated 
at approximately 8 –10% of the overall population 
[1,15–17], with a peak prevalence of 23.7% at the age 
of 19-years [17].

However, on rare occasions, N. meningitidis can evade 
innate mucosal immunity and progress to a rapidly 
deteriorating clinical syndrome. This syndrome is char-

also gradually resolved. Intravenous vasopressors were 
discontinued. On the third day of hospitalization, the 
EF normalized to values over 50%; however, pericardiac 
fluid up to 0.8 cm in diameter was detected on mul-
tiple cardiac ultrasound examinations. Consequently, 
hydrocortisone was discontinued and colchicine (0.5 
mg twice daily) along with ibuprofen (600 mg every 8 
hours) was initiated.

The laboratory abnormalities associated with multi-
ple-organ failure gradually returned to normal. Addition-
ally, no evidence of acquired immune deficiency was 
detected: the HIV test was negative and complement 
component levels (ch50 test was performed) were within 
normal the range.

The appearance of the lower extremities did not 
improve over time. Despite the gradual improvement 
of the purpuric skin lesions and the slow normalization 
of coagulation parameters, the hands and feet remained 
cyanotic and cold, with a difficult-to-detect pulse on 
the peripheral arteries. Over time, hands returned to 
normal, but both feet did not show clinical improve-
ment (Figure 2). In accordance with the guidelines on 
the management of meningococcal purpura fulminans, 
despite the thrombocytopenia observed the first four 
days after admission (approximately 50,000/microlitre 
(μl) platelets), prophylactic regimen with low molecu-
lar weight heparin was administered in an attempt to 
prevent irreversible occlusion of peripheral arteries 
[11–13]. Multiple doppler ultrasound examinations of 
peripheral arterial circulation detected active blood 
circulation bilaterally in the popliteal, radial, ulnar and 
dorsalis pedis arteries. Further investigation with CT 
angiography of the abdominal aorta on the fifth day of 
hospitalization revealed no obstruction in blood supply 
below the level of abdominal aorta.

Following hemodynamic stabilization, the patient 
developed acute respiratory distress syndrome (ARDS) 
on the fifth day of hospitalization, necessitating prone 
position for 12 hours and a modification of the antibiotic 
regimen to ceftazidime/avibactam IV and colistimeth-
ate (both IV and inhaled). Despite these challenges, 
the patient was successfully extubated on the ninth 
day and was transferred to the Department of Internal 
Medicine of our Hospital. Upon the successful comple-
tion of the full antibiotic scheme, she was relocated to 
a specialized center for the treatment of lower limb 
lesions. However, the clinical condition of her legs did 
not improve, ultimately resulting in bilateral amputa-
tion below the knees. Figure 2. Purpuric and ischemic lesions on the right lower limb.
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acterized by the swift dissemination and proliferation 
of the bacterium within the bloodstream, leading to 
colonization of peripheral blood vessels. Subsequently, 
the bacterium may migrate to the central nervous sys-
tem by crossing the blood-brain barrier [2,14,18]. The 
precise etiology underlying this severe clinical syndrome 
in certain individuals remains unclear. The literature 
suggests that susceptible human carriers may harbour 
distinct phylogenetic meningococcal groups with in-
creased virulence compared to asymptomatic carriers. 
Additionally, genetic polymorphisms in the genomes of 
patients who develop invasive meningococcal disease 
have been implicated [14].

Overall, the structural characteristics of N. menin-
gitidis endow it with numerous mechanisms to evade 
innate immunity and facilitate meningococcal migration 
and survival within the bloodstream. Notably, bacterial 
type IV pili, which adhere to human CD46 [4,5,19] and 
CD147 [14,18] promote adhesion to the nasopharyngeal 
mucosa and endothelial cells in peripheral vessels. Fur-
thermore, the bacterial factor H binding protein recruits 
factor H, a component of the complement activation 
cascade and along with the bacterial NaIP (a serine 
protease), inhibits the host’s complement activation 
and deposition of C3b on the meningococcal surface, 
thereby enhancing survival within human blood vessels 
[5]. Additionally, N. meningitidis is known to increase 
iron intake from its human host [15], thereby evading 
intracellular oxidation after macrophage phagocyto-
sis by metabolising L-glutamate to glutathione [14]. 
Moreover, by binding to endothelial β2-adrenergic 
receptors, N. meningitidis induces structural alterations 
in the endothelial cytoskeleton on the apical mem-
brane of the human endothelial cells and surrounding 
trans endothelial junctions. This process facilitates the 
formation of shear-stress- resistant growing bacterial 
aggregates, such as biofilm, on the apical surface of the 
endothelium and the gradual development of progres-
sive endothelial leakage into surrounding tissues. This 
phenomenon primarily affects small peripheral blood 
vessels and is considered a critical initial step in the 
progression to invasive meningococcal septicemia [14, 
18, 20]. This mechanism enables the bacterium to reach 
and traverse the blood-brain barrier. Experimental mod-
els involving immune-suppressed mice transplanted 
with human skin grafts, infected subsequently with N. 
meningitidis, have demonstrated that colonization of 
human endothelial cells is a necessary precursor to the 
spread of meningococcal infection to the animal host 

[20]. Finally, bacterial lipopolysaccharide induces mas-
sive activation of the host’s immune system, leading to 
septic shock and multiple-organ failure [14].

Interestingly, although the phase of progressive 
bacteremia can be completely clinically asymptomatic 
[14,18], some patients might develop a diffuse purpuric 
rash due to extensive endothelial damage, which is 
subsequently complicated with pathologic activation 
of the coagulation cascade, ultimately resulting in 
thrombosis, most evident in peripheral blood ves-
sels and capillaries. This severe form of disseminated 
intravascular coagulation (DIC) is known as purpura 
fulminans and is frequently associated with immune 
deficiencies and/or genetic protein C and S deficiency, 
which can also arise as an acquired consequence of the 
meningococcal sepsis itself [21–24]. Purpura fulminans 
is associated with a poor prognosis [21,23].

Discussion
Neisseria meningitidis rarely progresses from mere 

saprophytic mucosal colonization of the human naso-
pharynx [14,18] to IMD, which includes meningitis and 
septicemia complicated with multiple-organ failure 
[4,25], with a case-fatality rate ranging from 10% to 40% 
[26]. IMD can be classified as a “rare disease” accord-
ing to the actual global definition of this term, which 
categorizes conditions affecting fewer or equal to one 
person out of 2000 [27,28]. 

It is known that the capsule of N. meningitidis sero-
group B is significantly less immunogenic compared to 
the other predominant serogroups, because its poly-
saccharide layer mimics the molecular structure of hu-
man sialic acid and neural cell adhesion molecules [5]. 
Interestingly, it accounts for the majority of IMD cases 
worldwide [4,16,26,29–31], in all age-groups [7,32], with 
reports dating back from the 1960’s [30]. In alignment 
with global trends, in Greece the majority of meningo-
coccal isolates [33–35] and meningococcal disease cases 
from 2004 to 2024, about 77.6%, were attributed to N. 
meningitidis serogroup B [36], while further information 
regarding the incidence of IMD is limited.

In a recent retrospective study by Contou et al., 
conducted between 2016 and 2024 in 102 French ICUs, 
654 patients were admitted with confirmed IMD. Among 
these, 62% had meningitis and 38% sepsis. In patients 
with neurological presentation, serogroup B was pre-
dominant, whereas serogroup W135 was common in 
those with hemodynamic presentation. Patients with 
sepsis compared to those with meningitis had a lower 
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EF on admission and required more organ support 
(mechanical ventilation, vasopressors, extracorporeal 
membrane oxygenation (ECMO), renal replacement 
therapy (RRT). In-hospital mortality was 4.7% among 
patients with meningitis and 26.3% among those with 
sepsis. Among sepsis patients, 20.6% received dobu-
tamine, and limp amputation occurred in 14.8% of 
hospital survivors [8].

In an older review published by Dastouri F. et al. in 
2015, the incidence of limb amputations in IMD survivors 
was estimated approximately at 2.3% [37]. However, in 
the subgroup of patients presenting with meningococcal 
purpura the chances of amputation are higher. Purpura 
fulminans is characterized by diffuse hemorrhagic skin 
lesions and focal areas of cutaneous necrosis [21] and is 
associated with severe dysfunction of the innate coagu-
lation mechanism [11]. N. meningitidis and Streptococcus 
pneumoniae are the most frequent bacterial triggers 
[21,38]. Although it is considered a direct complication 
of meningococcal septicemia, it may also represent a 
separate clinical entity, still closely  associated with IMD, 
based on pathologic findings featuring excessive white 
blood cell infiltration of peripheral blood vessels and 
capillaries, which does not occur in purpura fulminans 
under other clinical circumstances [11,13]. Overall, in 
patients presenting directly with purpura fulminans, 
the risk of limb amputation has been reported to be as 
high as 28.3%, with one-third of these patients being 
at risk of losing three-quarters of their hand and feet 
[22–24,39, 40]. Interestingly, the level of skin demarca-
tion and the overall superficial spread of skin necrosis 
do not necessarily correlate with or indicate the level 
of amputation that a patient with purpura fulminans 
might require [41]. Managing purpura fulminans pre-
sents a complex challenge, requiring a delicate balance 
between treating thrombosis and controlling bleeding 
risks. Patients at low risk of bleeding require heparin and 
support with blood products (fresh frozen plasma, red 
blood cells, cryoprecipitate and platelets) [42].The most 
recent guidelines from the Japanese Society on Throm-
bosis and Hemostasis recommend the administration of 
antithrombin and recombinant thrombomodulin [43].

On the other hand, septic cardiomyopathy (SCM), 
frequently followed by pericarditis, has been the subject 
of extensive research and usually is underrecognized. It 
occurs in approximately 28.2% of all cases of septicemia 
[44], and is thought to result from the toxic effects of 
various inflammatory mediators and chemokines, com-
bined with pathological β1-adrenergic signaling. This 

leads to contractile dysfunction and often increased 
myocardial cell apoptosis [44–46]. To this date, no clear 
definition or guidelines for the treatment of SCM exist. 
The suggested approach is to treat sepsis, restore or-
gan perfusion and this will lead to myocardial function 
improvement. In those patients in septic shock, cardiac 
dysfunction and hypoperfusion, the “surviving sepsis 
campaign” guidelines recommend using epinephrine 
or adding dobutamine to norepinephrine [47]. The 
combination of septic and cardiogenic shock leads to 
five distinct patterns, septic shock, septic shock with 
sepsis induced cardiogenic shock, septic shock on 
underlying myocardial dysfunction, cardiogenic shock 
with superimposed septic shock and pure cardiogenic 
shock. Furthermore, sepsis induced cardiogenic shock 
can affect the left, the right or both ventricles changing 
the therapeutic approach [48]. The literature suggests 
including transthoracic cardiac ultrasound as a standard 
diagnostic procedure in patients admitted with purpura 
fulminans, even in the absence of prior cardiologic ex-
amination [11]. However, the effects of meningococcal 
septicemia on the myocardium have been discussed 
in only a limited number of case-reports presented on 
Table 1. Levosimendan, a novel inotropic agent that 
enhances the sensitivity of intracellular tropomyosin 
C to calcium, thereby improving myocardial contractil-
ity, increasing EF, reducing the risk of arrhythmia and 
promoting local vasodilation within the myocardium, 
has been considered a potential new therapeutic ap-
proach in septic cardiomyopathy. It has been shown to 
increase blood supply to internal organs, decrease serum 
troponin and lactic acid levels and facilitate successful 
weaning in intubated patients [49]. A recent randomized 
control trial comparing levosimendan to dobutamine 
in patients with SCM concluded that patients in the 
levosimendan arm after 72 hours had significantly 
higher cardiac index (CI), EF and lower levels of B-type 
natriuretic peptide (BNP) and troponin [50]. However, 
the limited size of the existing trials does not provide 
sufficiently strong evidence to establish the beneficial 
role of levosimendan in septic cardiomyopathy [50,51]. 

Currently, two vaccines have been developed, target-
ing primarily the bacterial factor H binding protein, each 
for different age groups and have been proven effective 
against serogroup B N. meningitidis [29,33,34,52,53]. 
Their use has been endorsed globally for IMD prevention. 
As of the time of this writing though, vaccination rates 
have been declining since the onset of the COVID-19 
pandemic, resulting in a concurrent increase in new IMD 
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Table 1. Case Reports of patients with meningococcal sepsis and myopericarditis.

Age/
Gender

Serogroup ECHO findings Inotropes
Time to LVEF 

recovery
Complications Outcome

Karamanolis et al.  
2025 [55]

39 F B EF:20% small 
pericardial effusion

n/a 6 days Unilateral 
hearing loss

Alive

Dawson et al. 2018 [56] 55 F W Normal EF, reduced 
global longitudinal 
strain, pericardial 
effusion

n/a - - Alive

Bouneb et al. 2018 [57] 17 M n/a EF:35% n/a n/a None Alive

Steele et al. 2017 [58] 67 M W Mild-moderate 
left ventricular 
impairment

n/a n/a Arthritis Alive

Woudstra et al. 2016 
[59]

71 M C EF:30% large 
pericardial effusion

n/a 3 months Tamponade- 
pericardiotomy

Alive

Taldir et al. 2013 [60] 47 M C impaired right 
ventricular 
contractility

Normal 
right 
ventricle 
after 5 
months

None Alive

Nkosi et al. 2009 [61] 18 M Y EF: 25-30% 
pericardial effusion

n/a 5 days Tamponade Alive

Ejlertsen et al. 1988 
[62]

19 M W Pericardial effusion n/a n/a Tamponade Alive

cases worldwide despite an initial significant decline at 
the beginning of the quarantine period [54]. The patient 
in this case was unvaccinated against N. meningitidis 
serogroup B; however, until 2025 vaccination was rec-
ommended only for other predominant meningococcal 
serogroups in the Greek immunization schedule. 

In conclusion, IMD caused by meningococcus se-
rogroup B, although a rare disease, poses a serious 
health problem worldwide, often resulting in severe 
disability and death. Myocardial dysfunction and limb 
ischemia requiring amputation are rare complications 
with significant impact on patient outcome and quality 
of life. Therefore, even if infrequent, they should always 
be considered by physicians in order to achieve optimal 
clinical outcomes.
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