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Male, 67-year-old

Purpura fulminans e septic shock e Streptococcus pneumoniae bacteremia
Diarhea ¢ nausea ¢ shortness of breath ¢ weakness ¢ rash

Ceftriaxone

Blood culture

Infectious Diseases ¢ Critical Care Medicine

Rare co-existance of disease or pathology

Despite proven efficacy of vaccinations against Streptococcus pneumoniae in preventing infection, only 70%
of eligible individuals receive the vaccine in the United States. Pneumococcal bacteremia represents a form of
invasive pneumococcal disease and is associated with high mortality, especially in immunocompromised pa-
tients and the elderly. Purpura fulminans is a rare complication and manifestation of disseminated intravas-
cular coagulation and sepsis. It is exceedingly rare in the setting of pneumococcal bacteremia, particularly in
immunocompetent individuals.

We report a generally healthy 67-year-old male with schizophrenia who refused pneumococcal vaccination. He
had an intact and functional spleen with a functional immune system. The patient presented with fever and
diarrhea. He subsequently progressed to develop purpura fulminans and septic shock due to S. pneumoniae
bacteremia. Despite an extensive search for the primary source of infection, none could not be identified. Due
to timely initiation of appropriate antibiotic therapy and aggressive supportive care in an intensive care unit,
he recovered despite multi-organ failure that developed throughout his hospitalization.

We present a rare manifestation of a potentially preventable disease and emphasize the importance of pneu-
mococcal vaccination in order to decrease the risk of developing invasive pneumococcal disease. Furthermore,
we discuss etiology, diagnosis, differential diagnosis, and evidence-based management of purpura fulminans
and invasive pneumococcal disease with a literature review. Purpura fulminans due to S. pneumoniae is exceed-
ingly rare in immunocompetent patients and an unusual clinical manifestation of pneumococcal bacteremia.

Disseminated Intravascular Coagulation ¢ Pneumococcal Infections ¢ Purpura Fulminans ¢ Sepsis
Shock, Septic  Vaccination
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Case Report

Streptococcus pneumoniae (S. pneumoniae) or pneumococcus
is a Gram positive, highly invasive, extracellular pathogen.
Typically, this pathogen is a colonizer of human upper respi-
ratory tract mucosa. The main virulence factor of pneumo-
coccus is its polysaccharide capsule which helps it avoid host
defenses [1-3]. It spreads from person to person by droplets;
colonization of nasopharyngeal cavity is a mandatory prereg-
uisite for disease development. While up to 65% of children
carry pneumococcus in their nasopharynx, carrier rates de-
crease to less than 10% in adults [1]. S. pneumoniae causes 2
distinct types of infections: mild upper respiratory tract infec-
tion (URI) (noninvasive) which occurs through local spread of
the pathogen (sinusitis, otitis media) or invasive pneumococ-
cal disease (IPD). IPD is defined as isolation of S. pneumoniae
from normally sterile sites such as blood, cerebrospinal fluid,
and other bodily fluids (peritoneal, synovial, pleural or peri-
cardial) [1-3]. IPD occurs through local spread (meningitis),
aspiration (pneumonia), or seeding to bloodstream (bactere-
mia) either from pneumonia or directly from upper respiratory
tract (URT) mucosa [1-3]. The Center for Disease Control and
Prevention (CDC) estimates that each year around 5000 cas-
es of pneumococcal bacteremia (without pneumonia) occur in
the USA. The overall case-fatality rate for bacteremia is about
20% but can be as high as 60% in the elderly and immuno-
compromised [4]. Each year, approximately 2 million people
worldwide die of IPD [5,6].

Purpura fulminans (PF) is an uncommon, rapidly progressive
and life-threatening thrombotic disorder microscopically char-
acterized by small vessel thrombosis and hemorrhagic skin ne-
crosis. It is an unusual and dramatic skin manifestation of dis-
seminated intravascular coagulation [7-9]. Macroscopically, PF
usually starts with well-demarcated macules which rapidly de-
velop central hemorrhagic necrosis and progress to retiform
purpura, sometimes with hemorrhagic vesicles or bulla result-
ing in gangrene [10-12]. In the presence of septic shock, pur-
pura fulminans usually affects the extremities because of poor
blood perfusion to distal parts of the body [13]. PF is classified
into 3 categories: neonatal PF (due to an autosomal-dominant
inherited protein C deficiency), acute infectious PF, and idio-
pathic PF (usually post- infectious due to transient acquired
protein S and/or S deficiency or secondary to medications).
The most common form of PF is acute infectious PF, most com-
monly associated with encapsulated bacterial pathogens (such
as Neisseria meningitides, S. pneumoniae, Haemophilus influ-
enza), among others [11-13].

While PF has been described in patients with pneumococcal
bacteremia it remains an uncommon entity; it is particularly
unusual in immunocompetent patients such as the patient we
describe in this report.
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A 67-year-old African American male with a history of schizo-
phrenia and hypertension was evaluated for complaints of
shortness of breath, generalized weakness, nausea, and diar-
rhea that started abruptly 1 day prior. His surgical history was
unremarkable; specifically, there was no history of splenectomy.
He was a lifelong nonsmoker and denied use of illicit drugs
or heavy alcohol consumption. Due to underlying schizophre-
nia, he resided in a group home. He denied any sick contacts.
The patient refused pneumococcal and influenza vaccination
repeatedly due to fear of vaccination side effects. He did not
have sickle cell disease, associated with functional asplenia.
His vital signs on admission were significant for hypotension
with blood pressure of 80/30 mm Hg and a fever of 101.1°F
(38.4°C). Heart and respiratory rates were within normal range.
The reminder of the physical examination was notable for an
ill-appearing male patient in no acute distress. He was alert
and oriented; his lungs were clear to auscultation bilaterally.
His heart sounds were regular without tachycardia or murmurs.
Abdominal examination did not reveal hepatosplenomegaly or
peritoneal signs. Neurologic examination was normal. In par-
ticular, there were no meningeal signs and he was alert and
oriented. He denied headache, cough, and chest pain. He re-
ported watery, non-bloody, and painless diarrhea.

Abnormalities in initial laboratory studies included white blood
cell count (WBC) of 42.3/nL with a predominance of neutro-
phils, hemoglobin 10 g/dL, platelet count of 78/nL, blood urea
nitrogen (BUN) of 47 mg/dL, creatinine of 5.5 mg/dL, bicarbon-
ate of 19.2 mEq/L, anion gap of 23, lactic acid of 4.3 mmol/L,
alkaline phosphatase of 162 U/L, aspartate aminotransfer-
ase (AST) of 210 U/L, total bilirubin of 2 mg/dL, direct biliru-
bin of 0.4 mg/dL, creatinine kinase (CK) of 5750 U/L, fibrino-
gen of 170 mg/dL, lactate dehydrogenase (LDH) of 5490 U/L,
and D-dimer of 69 000 ng/mL. Peripheral blood smear re-
vealed a markedly elevated WBC with neutrophils and schis-
tocytes consistent with microangiopathic hemolytic anemia.
Computer tomography (CT) of the chest, abdomen, and pelvis
without contrast was negative for pulmonary infiltrates, colitis,
or intraabdominal source of infection. The patient was diag-
nosed with severe sepsis without an obvious source of infec-
tion. He was admitted to intensive care unit (ICU) and treated
with fluid resuscitation 30 mL/kg and broad-spectrum antibi-
otics (including vancomycin and piperacillin-tazobactam) as
the etiology of presumed infection remained uncertain. Within
the next few hours, the patient developed multiple retiform
violaceous patches with central dusky necrosis on the exten-
sor aspects of his upper extremities, thighs, back, lower legs,
dorsal feet, and abdomen. These patches progressed to reti-
form purpura and rapidly developed ischemic changes of mul-
tiple fingers consistent with gangrene (Figures 1-6). Following
fluid resuscitation, he remained hypotensive and required
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Figure 1. Illustrates initial skin changes in the form of multiple
macules with central dusky necrosis located on the
anterior aspect of the right upper arm and cubital
fossa.

Figure 3. Illustrates ecchymosis and reticular plaques on the
right anterior thigh with irregular borders.

Figure 2. Illustrates disseminated and multiple retiform Figure 4. Illustrates symmetric ecchymosis and palpable purpura
violaceous patches seen in the external aspect of the of both lower extremities with irregular borders.
right upper arm.
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Figure 6. Illustrates digital ischemia from purpura fulminans.

norepinephrine infusion. On the second day of hospitalization,
blood cultures grew Gram positive cocci in chains and clusters
in both bottles; thus, piperacillin-tazobactam was discontinued
and ceftriaxone and clindamycin were initiated. Later the same
day, the species were identified to be S. pneumoniae; these
were pan- sensitive so antibiotics were narrowed to ceftriax-
one 2 g intravenously (IV) daily. Further laboratory test results

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€923266-4

Djurdjevic N. et al.:
Septic shock and purpura fulminans due to Streptococcus pneumoniae bacteremia...
© Am J Case Rep, 2020; 21: €923266

were negative for Legionella and Clostridioides difficile. Due to
progressive oliguric renal failure, hemodialysis was initiated.
Echocardiogram did not show any valvular vegetations and
demonstrated preserved ejection fraction. Repeat blood cul-
tures on the second day remained without bacterial growth.
On the third hospital day, he was weaned off norepinephrine.
The remainder of the workup was negative, including 3-D-Glu-
can Assay, Strongyloides serology, and autoimmune tests (in-
cluding antiphospholipid antibodies, anti-cardiolipin antibod-
ies, C-ANCA, P-ANCA, complement C3 and C4, and cryoglobulin).
Human immunodeficiency virus (HIV), hepatitis B (HBV), and
hepatitis C (HCV) virus serology were negative as well. Over the
following week, the patient’s renal and liver function improved.
He was weaned off hemodialysis and his rash nearly resolved.

Discussion

Our patient developed a dramatic complication of pneumococ-
cal bacteremia including septic shock, multiorgan failure, dis-
seminated intravascular coagulation, and PF. The source of bac-
teremia and primary infection remains unclear. Pneumococcal
bacteremia most commonly complicates pneumococcal pneu-
monia or meningitis. However, in some patients the source
might not be identified. An unclear source of pneumococcal
bacteremia was documented in 3.9% of patients in a study
from Norway [5]. Another 2 studies, 1 from Canada and 1 from
Spain, documented 12.9% and 29.8%, respectively, of patients
with an unclear etiology of pneumococcal bacteremia [3,14].

The risk of IPD can be mitigated and/or prevented by vacci-
nation. The Advisory Committee on Immunization Practices
(ACIP) currently recommends 23-valent polysaccharide vac-
cine (PPSV23) for all adults over the age of 65 years, or at an
earlier age in immunocompromised individuals who are at in-
creased risk for invasive pneumococcal infections (e.g., asplen-
ic individuals, patients with chronic obstructive pulmonary dis-
ease, congestive heart failure, chronic liver disease, smoking,
alcohol use disorder, poorly controlled diabetes mellitus, and
chronic kidney disease). According to the newest recommen-
dation from ACIP, 13-valent pneumococcal conjugate vaccine
(PCV13) administration should be discussed on a case-by-case
basis with immunocompetent patients over the age of 65 years
and those with cerebrospinal fluid leak, cochlear implant, or
those from communities with a low PCV-13 vaccination rate
in the pediatric population [15]. Our patient was immunocom-
petent but was older than 65 years, hence, pneumococcal vac-
cination was indicated. Unfortunately, due to his underlying
schizophrenia, and his fear of vaccination side effects (likely
influenced by the “anti-vax” movement), he refused vaccina-
tion when initially offered. This emphasizes the importance of
patient education regarding the risk of severe diseases, the im-
portance of prevention, and education about misinformation
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regarding vaccination, and particularly the importance of on-
going discussion and repeated offering to those who refuse
vaccination initially. Patients with mental health issues pose
a particular challenge as they might not be able to fully grasp
the risk associated with vaccine hesitancy.

Pneumococcal vaccination rates among adults over the age of
65 years remain inadequate with only 69% of eligible adults
vaccinated in 2017 [16]. For those who are at risk of IPD and
aged 19-65 years, the vaccination rate is even lower with a dis-
appointing 24.5% of all eligible adults being vaccinated [16]. As
the vaccine is immunogenic in approximately only 65% (due to
capsular polysaccharides not being very antigenic) it is not sur-
prising 2 million people worldwide die from IPD [5,6]. Mortality
from IPD depends on the severity of disease with 30-day mor-
tality from sepsis estimated at 5.4% in a prospective observa-
tional study from Norway. The same study reported mortality
of 20.2% for those with severe sepsis with organ failure and
in 35% of patients with septic shock [5]. Furthermore, patients
older than 80 years had a 3-fold higher risk of death when
compared to those 70 years old or younger [5].

While some authors have suggested that pneumococcus sero-
type is the most important determinant in regard to disease
severity, others have argued that a patient’s characteristics and
immune status are equally significant. Most likely, IPD devel-
ops as a result of a complex interplay between the host and
characteristics of the pathogen. Risk factors associated with
development of IPD are male sex, immunodeficiency, comor-
bidities, and older age [3,5,14]. Additionally, Marrie et al. [3]
showed construction workers in Canada, and welders in partic-
ular, were at an increased risk of development of IPD. They ar-
gued that higher susceptibility to pneumonia was due to lung
inflammation associated with welder fumes [3,17].

Interestingly, the authors did not find health workers and teach-
ers to be at increased risk for IPD despite both professions hav-
ing an increased exposure to pneumococcal infections. The in-
vasive form of the disease is associated with specific serotypes.
For example, serotype 3 is more frequently associated with the
development of septic shock than serotype 14 [18]. The highly
invasive serotypes cause disease in healthy and immunocom-
petent individuals, unlike less invasive serotypes that are usu-
ally implicated as pathogens in the elderly, immunocompro-
mised, and patients with co-morbidities. The latter supports
the theory that in this patient population less invasive pneu-
mococcus serotypes might be opportunistic pathogens [19,20]).
While our patient was immunocompetent, he was older than
65 years. Unfortunately, at that time, our laboratory did not
have the capability to determine the serotype.

Interestingly, pneumococcal bacteremia can lead to a variety of
unusual complications, such as pneumococcal induced uveitis.
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This condition is described as an inflammatory rather than an
infectious complication that favorably responds to steroids in
addition to targeted antimicrobials [21]. Furthermore, a recent
case report described hemophagocytic lymphohistiocytosis re-
lated to pneumococcal bacteremia [22].

PF is a dramatic and potentially life-threatening manifestation
of disseminated intravascular coagulation. The rarity of this
hematologic emergency is best illustrated by the fact that only
306 patients were diagnosed with PF in a multicenter retro-
spective cohort study from France, which included admissions
from 55 ICU over the period of 17 years [23]. Furthermore, only
190 adult patients who required surgical intervention for PF
were described in a systematic review and meta-analysis of
79 and 77 studies, respectively [24].

Apart from the most common causes of infectious PF, such as
N. meningitides and S. pneumoniae, multiple other pathogens
are associated with this dramatic manifestation of disseminat-
ed intravascular coagulation. These include Capnocytophaga
canimorsus, Staphylococcus aureus, and Haemophilus influen-
zae, among others [25]. While bacterial pathogens are the most
common causes, fungi (such as Fusarium spp, Cryptococcus neo-
formans, and Aspergillus spp), and viruses (such as West Nile
virus and Varicella zoster virus) are documented to cause PF as
well [25]. Capnocytophaga canimorsus is an emerging pathogen
associated with PF, particularly in dog owners and those with
excessive alcohol consumption, and those with immunosup-
pression, although it has been reported even in those without
these underlying conditions [26]. PF can also be seen in cancer
patients as a paraneoplastic phenomenon. An example of this
was described in a recent case report of a patient with meso-
thelioma who developed PF during chemotherapy [25]. Rarely,
PF may be caused by medications such as fluoroquinolones. In
cases of medication-related PF, corticosteroid therapy is recom-
mended [27]. Finally, acquired protein C and S deficiency may
put patients at greater risk of developing this condition. One
recent case report described an occurrence of PF in a patient
following gastric bypass surgery. The authors argued that PF
was due to acquired protein C and S deficiency, in addition to
pneumococcal bacteremia from gastrointestinal origin at the
site of anastomosis [28].

Pathophysiology of PF is complex and the mechanisms leading
to its development are not fully understood [29]. It is charac-
terized by dysregulation of pro-coagulant and anticoagulant
pathways, which ultimately leads to endothelial damage and
widespread thrombosis most pronounced in the small blood
vessels of the skin [30,31]. Derangements of these vital homeo-
static pathways are likely triggered by bacterial superantigens.
These antigens are thought to initiate the cascade of events
leading to the release of pro-inflammatory cytokines that ulti-
mately disturb endothelial cells causing thrombosis [7,8,29-33].
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One study showed that the pattern of cytokine derangements
differs between PF secondary to N. meningitides and PF second-
ary to S. pneumoniae. While patients with purpura fulminans
from N. meningitides had a higher concentration of interleukin
(IL)-10, those with PF due to S. pneumoniae had significantly
higher plasma levels of interferon gamma [34].

Such a dramatic presentation of sepsis from pneumococcal
bacteremia is usually associated with immunosuppression.
The majority of published cases in the literature occur in those
patients with some form of immunodeficiency. Only a few cas-
es have reported this dramatic of a presentation in otherwise
healthy patients [11,35-37]. Asplenia is a significant risk fac-
tor, as illustrated in the case of an otherwise healthy 36-year-
old mother of 2 who died 12 hours after symptom onset de-
spite timely and appropriate therapy [38]. Patients with PF may
also progress to develop bilateral adrenal hemorrhages, known
as Waterhouse-Friderichsen syndrome. This phenomenon may
lead to adrenergic crisis and contribute to the development of
systemic shock. This diagnosis should be considered in any pa-
tient presenting with fever refractory shock and purpura [39].

The differential diagnosis of PF is relatively broad and should
include the following: thrombotic microangiopathy (TMA), calci-
phylaxis, warfarin induced skin necrosis, and Henoch-Schonlein
purpura (HSP). Our patient was not on warfarin therapy and
had previously normal renal function which excluded warfa-
rin induced skin necrosis and calciphylaxis, respectively. HSP
usually occurs in children following upper respiratory infec-
tion. The degree of skin involvement is less, usually without
necrosis. Additionally, the rash in HSP is macular and pete-
chial rather than purpura. The most important and challeng-
ing diagnosis includes TMA. While patients with PF and dis-
seminated intravascular coagulation have abnormalities in all
coagulation parameters (prolonged prothrombin time, pro-
longed partial thromboplastin time, elevated D-dimer, throm-
bocytopenia, and decreased fibrinogen levels), patients with
TMA usually have normal coagulation parameters except for
thrombocytopenia [40-42]. Additionally, disseminated intra-
vascular coagulation is more common than TMA and usually
associated with hypotension and shock rather than hyperten-
sion, which is commonly seen in TMA [42].

Given the significant morbidity and mortality associated with
PF, rapid recognition and timely initiation of treatment is es-
sential for a favorable outcome. Ideally, care should be pro-
vided by a medical and surgical multidisciplinary team with
experience in treatment of this disease [24,29,43]. The ini-
tial management should be focused on the treatment of sep-
sis, which includes supportive care in an ICU, administration
of intravenous fluids, inotropes, antimicrobials, steroids, and
mechanical ventilation, if necessary. Our patient was treated
with intravenous fluids and antimicrobials directed against
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S. pneumoniae which included ceftriaxone. Due to timely ini-
tiation of appropriate therapy, he made a near complete re-
covery without the need for amputation or long-term dialysis.
Additionally, the fact that he was immunocompetent (unlike
the majority of reported cases) most likely contributed to his
favorable outcome. The benefit of corticosteroids, anticoagu-
lation, and protein C replacement is controversial and current
research is focused on identifying the role of these options in
reversing endotoxin-induced multisystem organ failure and
disseminated intravascular coagulation [43]. While therapeu-
tic protein C administration is not a recommended therapy
in undifferentiated sepsis, as the PROWESS-SHOCK trial and
Cochrane database Systematic Review in 2012 failed to dem-
onstrate mortality benefit [44,45], some authors argue that pro-
tein C concentrate should be considered in PF treatment due
to the benefit observed in a few studies [46].

Patients with extensive wounds due to PF should be treated
similarly to burn victims. These patients benefit from earlier
transfer to burn units, particularly in cases where all 4 extrem-
ities are involved or there is more than 20% of body surface
area affected. However, a recent review reported that only 7%
of these types of patients were managed in a burn center [24].

Surgical consultation is essential to the management of pa-
tients with PF. Treatment will vary by disease severity and may
range from a conservative approach with complex wound care
to amputations in order to control rapidly spreading infections.
Warner et al,, in their systemic review, concluded that in some
cases fasciotomies, when performed early, appeared to decrease
the need for amputation [43]. They postulated that early surgi-
cal decompression of involved extremities may be beneficial as
aggressive fluid resuscitation and endotoxin-induced fluid shifts
can lead to tissue edema, which in turn might result in com-
partment syndrome, further worsening blood flow to an already
compromised extremity [43]. A more recent systemic review and
meta-analysis by Klifto et al. [24] reviewed 190 cases in which
surgical intervention was performed on patients with PF. Out
of the 190 cases reviewed, 71 patients required debridement
only (38%), 12 patients had fasciotomies (6%), and 154 patients
underwent amputation (81%), with below-the-knee- amputa-
tions (BKA) the most common procedure. Patients who survived
the initial insult of PF often undergo additional reconstructive
procedures such as skin grafts and skin flaps. Management of
these patients is complex and expensive, with a reported me-
dian hospital stay of 57 days (range from 11 to 292 days) [24].

Conclusions

We report a rare clinical presentation of pneumococcal bac-
teremia of unknown primary source complicated with septic
shock and PF in an immunocompetent host. By reporting this
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case, our aim is to raise awareness among clinicians of this
rare but potentially life-threatening condition. We also em-
phasize the importance of vaccination in order to minimize
the risk and/or prevent occurrence of IPD. Furthermore, early
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