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Abstract

Purpura Fulminans (PF) is a dermatological disorder character-
ized by manifestation of purpuric lesions, ecchymosis, and skin 
necrosis. It is commonly associated with sepsis, Disseminated In-
travascular Coagulation (DIC), microvascular thrombosis and circu-
latory collapse. It has been documented in the neonates, children, 
and adults. It is mainly classified into three types namely genetic, 
idiopathic, and infectious forms. The main pathophysiology is dwin-
dling of anticoagulant factors with predomination of coagulant fac-
tors in the blood circulation, thence increasing the penchant for 
hypercoagulation tendency in the blood circulation. This will lead 
to formation of microthrombi in the dermal vasculature, thus pro-
viding deep-rooted basis for inception of skin lesions usually seen 
in this clinical entity. Unfortunately, due to lack of therapeutic mo-
dalities, there is high mortality and morbidity in these patients. We 
present a clinical case of healthy and asymptomatic women with 
incidental auto-infarction of spleen, who presented with strepto-
coccal pneumonia, and septic shock. Her hospital course was com-
plicated with PF and disseminated intravascular coagulation. She 
initially developed painful purpuric lesions which slowly progressed 
to non-blanching purpuric ecchymosis and flaccid bullae. These le-
sions were associated with cyanosis of the nose, lips and feet, and 
vascular thrombosis Streptococcal pneumonia was the elusive trig-
ger which provoked the sepsis induced destruction and depletion 
of anti-coagulant factors, hence provoking the inception of PF.  This 
is one the rare cases of PF, where the patient demonstrated excel-
lent prognosis, impressive clinical recovery, and no clinical sequelae 
with antibiotics, IVIG, anticoagulation and supportive therapy. 

Keywords: Purpura fulminans; Erythematous nodules; Cyanosis; 
DIC; Bacterial infections; Asplenia; SepsisIntroduction

Purpura Fulminans (PF) is a hematological emergency 
manifesting as skin necrosis and disseminated intravascu-
lar coagulopathy, (DIC) [1]. It progresses to multiorgan fail-
ure due to thrombotic occlusion of medium and small-sized 
blood vessels [2]. It may occur as an autoimmune response 
to otherwise benign childhood infections or severe sep-
sis or as presenting symptoms of severe inheritable defi-
ciency of protein C and S [3]. Infectious PF has a propen-
sity to present as DIC due to diffuse intravascular thrombosis 
and hemorrhagic infarction of the skin [1,4]. It presents in                                                                                                                                               
 infancy, childhood, or adulthood as ecchymosis, skin lesions, 
fever, and hypotension [4]. It is commonly seen as a compli-
cation of sepsis related to Neisseria, Strep pneumonia and H. 
influenzae [1]. Despite aggressive fluid resuscitation and anti-
biotic management, sepsis induced PF carries a mortality rate 
of 3-36% [5].  Other types of PF (Genetic & Idiopathic) have 

varied mortality depending upon the age of presentation, and 
risk factor profile. We present the case of PF secondary to 
streptococcal pneumonia sepsis in a patient with an incidental 
finding of auto infarction of the spleen in an otherwise healthy 
and asymptomatic patient. In our case, an immunocompetent 
woman in her 40s with incidental asplenia/auto-infarct spleen 
presented with septic shock from strep pneumonia bacteremia. 
Her hospital course rapidly progressed to Disseminated Intra-
vascular Coagulopathy (DIC) and PF aggressively treated with 
broad-spectrum antibiotics, and IVIG infusions. Our patient had 
an initial presentation raising concern for methemoglobinemia, 
carbon monoxide poisoning and sepsis as possible differential 
diagnoses. The source of her strep pneumonia bacteremia re-
mained an elusive trigger.

Case Report



A 45-year-old white female presented to the emergency de-
partment complaining of subjective shortness of breath that 
started 1 hour before presentation, subjective fever, fatigue, 
generalized weakness, diarrhea, vomiting, and nausea that 
started 2 days prior to arrival.  Patient was not a known user 
of tobacco or alcohol. No prior surgical history, hematological 
disorders or recent travel history was noted. Upon evaluation 
in the Emergency Room [ER] visit, she was found to have a tem-
perature of 102F, hypotensive with systolic blood pressure in 
the 70s, and consequently received 3 L of bolus fluids. Other 
vital signs were stable.  On physical examination, she is noted 
to have mottling of bilateral lower extremities.  Complete blood 
count revealed leukocytosis with a total WBC count of 11.7 cells 
per mL, along with COVID PCR negative, and lactic acid of 2.6.  
Despite 4 L of fluid resuscitation, she developed persistent hy-
potension, borderline tachycardia [HR- 110-120 bpm], tachy-
pnea, acute hypoxic respiratory failure, and septic shock. The 
patient was admitted to ICU. Blood cultures were obtained be-
fore starting broad-spectrum antibiotic coverage with intrave-
nous vancomycin and Zosyn. Upon looking into patient’s coagu-
lation profile, PT & PTT were prolonged and fibrin degradation 
products were grossly elevated suggesting DIC. Infectious work-
up was remarkable for blood cultures that grew streptococcus 
pneumonia. Within the next 48 hours, the patient developed 
a diffusely painful petechial rash which progressed from non-
blanching purpuric ecchymosis lesions to flaccid bullae resulting 
in skin sloughing especially in the palms of the upper extremi-
ties, cyanosis of nose feet lips, with pain. CT scan of the ab-
domen-pelvis was done in the evaluation of possible source of 
bacteremia showed auto infarction of spleen/questionable as-
plenia. The patient received a 14-day course of broad-spectrum 
antibiotics, heparin drip, and IV immunoglobulin. Protein C con-
centrate was not available, hematology recommended starting 
on 2 units FFP every 6 hours. Aggressive management protocol 
including specific antimicrobial cocktail, maintaining vascular 
perfusion, treatment of the underlying cause, and importantly 
removing the stimulus for coagulation tendencies leading to 
purpura was carefully considered in this patient. The patient re-
sponded well to therapy with complete resolution of dermato-
logical manifestations and associated clinical symptoms. This is 
one of the rare cases of purpura fulminans secondary to asplen-
ic sepsis which showcased an excellent prognosis, impressive 
clinical recovery, and absent clinical sequelae. Careful clinical 
follow-up and prophylactic antibiotic therapy is recommended 
given the asplenia in this patient to prevent further bacterial 
infections and associated complications.

Discussion

Since it being discovered in 1884, the incidence and preva-
lence of Purpura Fulminans (PF) varies according to its subtype 
[6]. The prevalence of hereditary form and acute infectious form 
of purpura fulminans are 1 case per 1000,000 live births and 1 
case per 100,000 live births respectively [1,7].  Most commonly, 
it is seen in neonatal patients with hereditary homozygous pro-
tein C deficiency, but older patients presenting with a heterozy-
gous protein C deficiency is not uncommon. PF may also occur 
in settings of severe acquired protein C deficiency as may occur 
in patients with severe bacterial infections. PF is a severe com-
plication of meningococcal disease and it has been documented 
in roughly 10-20% of the cases of meningococcal sepsis [8]. In 
severe cases, the case mortality rate of purpura fulminans is as 
high as 50% [9]. In children presenting with idiopathic PF, there 
might underlying protein C deficiency, Factor V mutations and 
prothrombin mutations in 4%, 16% and 12% of the cases re-
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spectively [10]. In a French multicenter retrospective study, it 
was assessed that the prevalence of inherited thrombophilia or 
antiphospholipid antibodies in the patients with idiopathic PF 
was approximately 28% [10]. 

 Although sepsis and its complications are common causes 
of PF, other possible causes should be evaluated including ac-
quired protein C or Protein S deficiency, antithrombin III defi-
ciency, other genetic mutations affecting coagulation, under-
lying meningococcal or streptococcal infections, and certain 
medications or therapy such as warfarin, Heparin or chemo-
therapy [1,1]. The disease process may be exacerbated by un-
recognized underlying factors, which can result in a worse out-
come with associated high morbidity and mortality. There are 
three types of purpuras namely, idiopathic, acute infectious and 
neonatal [1]. 

In the idiopathic form, the dawning of purpura usually fol-
lows recent viral infection (Varicella Zoster Virus [VZV] & Human 
herpe virus 6 [HHV6]) [12]. These viral infections will instigate 
the generation of auto-antibodies, which can possibly interact 
with anticoagulant factors, henceforth eliciting their undersup-
ply in the systemic circulation[12]. Anti-protein-S antibodies were 
witnessed in 50% of idiopathic PF cases, thus supporting the 
speculation of autoimmune origin for their inception [12]. In im-
munocompetent patients, these infections are short-lived due 
to their proficient immune system, with the majority of them 
having an uneventful recovery with no long-term sequelae. In 
the contrary, in susceptible individuals, overactive immune sys-
tem retaliates by procreating antibodies against these patho-
gens [12,13]. A prejudicious repercussion of this culmination 
is that these antibodies develop cross reactivity with protein-S 
alone, or protein-C & antithrombin III factors [12,13]. This will 
incite their binding, destruction, and consequent excretion of 
these anticoagulant factors, thereby enkindling their transient 
deficiency in the blood [1,12,13]. Protein S is a vitamin depen-
dent protease that mainly functions as a cofactor for activat-
ed protein C [APC], resultantly inhibiting clotting mechanism 
via restraining the activity of clotting factors Va and VIIIa [14]. 

Figure 1: Skin Lesions in our PF. Our patient was presented with 
a diffusely painful petechial rash which then progressed to non-
blanching purpuric ecchymosis lesions (Arrows). These changes 
were associated with flaccid bullae which later progressed into skin 
sloughing especially in the palms of the upper extremities.



On grounds of this, protein-S factor desecration alone initially 
is sufficient to downgrade and inactivate Protein-C mediated 
pathway, thus creating a fertile bed for transpiration of throm-
botic tendencies in these susceptible infants.

 Infections such as Neisseria meningitidis, Capnocytophaga, 
Streptococcus pneumoniae, Streptococcus pyogenes, Staphy-
lococcus aureus, and Haemophilus influenzae are implicated 
for of causation of PF in the asplenic patients [15]. Additionally, 
bacterial species (Nesisseria Meningitidis, Salmonella typhi, 
Proteus mirabilis, Escherichia coli, Enterobacter species, Strep-
tococcus pyogenes, Streptococcus agalactiae. Leptospira and 
Klebsiella penumoniae) fungi (Candida, Aspergillus, Fusarium, 
& Cryptococcus neoformans) protozoa (Plasmodium viva and 
Plasmodium falciparum), and viruses (West Nile Virus, & Vari-
cella Zoster virus) are also responsible for triggering the disease 
pathology [4]. The endotoxin released from these pathogens 
will have a pernicious effect on the circulating anticoagulant 
factors (protein-S, protein-C & antithrombin III factors) by pre-
cipitating their lysis, destruction and elimination [16,17]. For 
instance, in meningococcal septicemia, the release of bacterial 
endotoxin triggers the annihilation of anti-coagulant agents via 
amplifying the production of pro-inflammatory cytokines such 
as IL-1, IL-12, interferon-7 & tumor necrosis factor-alpha [2,18].  
Eventually, this will provoke their purging, and stonewall them 
from enforcing their anti-coagulant effect in the blood circula-
tion.  

The neonatal form usually presents within 5-7 days follow-
ing birth and these infants have inherent genetic deficiency of 
protein-C, protein-S and antithrombin-III [1,4,19-22]. In light of 
their relative absence, a paralyzing effect on the anti-coagulant 
arm of the coagulant system will be the ultimate ripple-effect, 
thence engendering a opportune occasion for hegemony of the 
pro-coagulant arm. This will procreate a state of affairs where 
there is an amplified proclivity to develop widespread throm-
botic tendency, henceforth making infants manifest with DIC 
and ensuing after-effects.

Evidently, in all the three forms of purpura fulminans, de-
crease or disintegration of the vital anti-coagulant agents brings 
to pass a grievous set of circumstances, where there is a pre-
dominance of pro-coagulant factors along with concurrent de-
activation of anti-coagulant factors [23]. In the physiological 
state, towering presence of these anti-coagulant factors will 
exert a negative effect on the activity of pro-coagulant factors 
(Va & VIIIa), as a result curbing the thrombin synthesis and 
subsequent fibrogenic pathways [24,25]. This will prevent the 
development of thrombosis and ensures continuous blood sup-
ply to the systemic tissues [24,25]. Unfortunately, the ominous 
turn of events during various forms of purpura fulminans will 
spark off an unhampered activity of pro-coagulant factors (Va 
& VIIIa), thence amplifying the thrombin synthesis and throm-
botic tendency seen commonly in these patients [2,23]. These 
downstream signaling events form the deep-seated basis for 
widespread manifestation of microvasculature thrombosis, dis-
seminated intravascular coagulation, hemorrhage and circula-
tory collapse witnessed in these patients [2]. The pathological 
findings present in the purpura fulminans regardless of its type 
include dermal vascular thrombosis and secondary hemorrhag-
ic necrosis [18]. With that being said, these aforementioned 
pathological changes are responsible for inception of purpura, 
ecchymosis, bullae and necrosis seen in these patients. 

The timing of the clinical presentation will ultimately depend 
upon the type of purpura fulminans. In neonatal form, the clini-
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cal presentation will be within 5-10 after birth [1,26]. Howev-
er, in the idiopathic form, there will be a lag period of days to 
weeks after an antecedent bacterial or viral infection [1,27]. In 
most instances, the prior infection is very mild and has subsided 
completely before the onset of dermatological symptoms, with 
majority of them having no recollection of this antecedent ill-
ness [1].  In the contrary, the dawning of clinical symptoms will 
coincide with acute severe bacterial or viral infection [1,16]. 
Idiopathic PF can be differentiated from sepsis induced PF by 
the predominance of microthrombi in the dermal vasculature 
rather than systemic vasculature [28]. 

In our present case, the patient presented initially with a 
diffusely painful petechial rash which then progressed to non-
blanching purpuric ecchymosis lesions and flaccid bullae (Figure 
1). These changes resulted in skin sloughing especially in the 
palms of the upper extremities, along with cyanosis of nose, 
feet, and lips, with associated pain. In most cases, there will 
be signs of cutaneous hemorrhage and necrosis secondary to 
culmination of vascular thrombosis and DIC, all of which have 
been documented in our patient. Cutaneous pain followed by 
erythema and petechiae was also seen in our patient. In typi-
cal case of purpura fulminans, dark red-purple lesions tend to 
appear in the distal extremities, and these are non-blanchable 
despite applying pressure [4,19]. Prompt diagnosis and thera-
peutic management is necessary to curb the disease progres-
sion. Delay in diagnosis and therapy incites unhindered disease 
progression with subsequent appearance of painful indurated 
well-demarcated purple papules with erythematous borders 
[4,19]. Untreated, these lesions convert into erythematous pe-
techiae, necrotic foci associated with the formation of bullae 
and vesicles [4,19]. In the final stages, spread of disease to the 
subcutaneous tissues including muscle and bone results in gan-
grenous necrosis and this usually effects distal extremities with 
a tendency to spread inwards in a retrograde fashion [4,19].

Some of the important differential diagnosis that should 
be considered in case of purpura fulminans include Vasculitis, 
Thrombophlebitis, Heparin induced thrombocytopenia, Throm-
botic thrombocytopenic purpura, Henoch Schonlein purpura, 
Antiphospholipid syndrome, Toxic shock syndrome, Warfarin in-
duced necrosis, Necrotizing fasciitis, Meningococcemia and Cal-
ciphypaxis [1,4,27]. As the clinical spectrum and severity of pur-
pura fulminans is directly contingent upon its subtype, efforts 
should be directed towards uncovering the underlying cause by 
diligently pursuing pertinent investigations. This might involve a 
cocktail of lab tests including blood cultures, genetic testing, co-
agulation parameters (low protein C&S, increased PT, increased 
aPTT, low fibrinogen, elevated fibrin degradation products & 
elevated D-dimers), liver function tests, Basic metabolic profile 
and CBC & differential [1,4,29,30]. The management of purpura 
fulminans mainly entails uncovering the underlying cause and 
treating it aggressively. In moderate to severe cases, in-patient 
admission is deemed necessary for providing supportive care, 
fluids (inotropic support), correction of acid-base disturbances 
and rectification of electrolyte abnormalities [7]. Due to their 
increased predisposition to develop widespread thrombosis, 
anticoagulation with heparin or warfarin should be considered 
in case-by-case basis [28]. The clinical efficacy of anticoagulants 
in preventing the development of thrombosis and averting the 
imbalance of coagulation factors might afford a therapeutic 
benefit of intercepting the materialization of dermal necrosis 
and ensuing clinical manifestations of purpura fulminans [28]. 
Surgical intervention including the wound debridement, fasci-
otomies, escharotomies and rarely amputation might be possi-



bly needed on a case-by-case basis based on the involvement of 
underlying muscle/bone and presence of compromised tissue 
perfusion [31]. In Purpura fulminans secondary to acute infec-
tious disease, starting broad spectrum antibiotic administration 
with vancomycin + beta-lactum inhibitor + clindamycin while 
waiting for results of blood cultures would be a prudent strate-
gy [1]. Keeping in mind the vulnerability to develop serious life-
threatening infections in asplenic patients, it would be prudent 
to consider a Pill-Pocket strategy in these specific set of patients 
[15,32]. This encompasses susceptible patients self-administer 
antimicrobials on the first day of developing fever or any sign 
signifying infection [15,32]. This will decrease their propensity 
to develop fatal bacterial infections, thus their ensuing risk of 
developing purpura fulminans and DIC [15,32]. This prophylac-
tic strategy might potentially lessen the morbidity and mortality 
in these susceptible patients [15,32-34].

In PF cases where autoimmunity is suspected, clinical man-
agement should be focused on blunting the production of au-
toantibodies so that they will be lesser chance of their binding 
to the anti-coagulant factors, a transpiration that is tied to their 
inactivation and elimination from the blood. In this regard, few 
clinical studies had showcased a therapeutic benefit with the 
utilization of corticosteroids, whose clinical efficacy might relate 
to their immunosuppressive, and anti-inflammatory properties 
[18,35]. Owing to the fact that, toxins released by staphylococ-
cal bacteria might be responsible for instigating the procreation 
of autoantibodies, any interventions aimed to nullify these tox-
ins with IVIG can be beneficial in reversing the disease pathol-
ogy in PF[1] [36,38]. In some cases, plasma exchange might be 
moderately beneficial by purging pro-inflammatory factors (IL-6 
and TNFalpha), bacterial toxins and autoantibodies [7,39].

Microthrombi provoked poor tissue perfusion will trigger re-
lease of prostaglandin, which later arouses A delta and C nerves, 
thence furnishing pathophysiological basis for emergence of 
pain in the purpura fulminans [28,40,41]. This pain in PF can 
be partly intercepted by topical nitroglycerin and epoprostenol 
(Prostacyclin), which are mainly efficacious by triggering vaso-
dilation and curbing platelet aggregation [40-42]. Replenishing 
clotting factors like protein C and antithrombin III might afford 
clinical benefit by buttressing the anticoagulant arm as well as 
by restoring the balance in the coagulation system [43-45]. Re-
combinant tissue plasminogen activator (rTPA) might be benefi-
cial in PF with its clinical efficacy upspringing from its proficien-
cy in energizing clot-specific fibrinolysis, henceforth triggering 
disruption of fibrin clots in the blood circulation [46,47]. Plas-
mapheresis is one of the therapeutic options in PF due to ability 
to filter out endotoxins, toxins, pro-inflammatory mediators, cy-
tokines in addition to purging out excessive fluid [28]. Further-
more, fresh frozen plasma and cryoprecipitate has been tried 
and they act by restoring fibrinogen levels and reversing the PT 
and aPTT levels [11,28]. Protein C concentrate replenishment 
has been used previously with some clinical trials, case-series 
and case-controls studies in acquired or genetic protein C defi-
ciency, with some demonstrating no clinical benefit while show-
ing modest clinical benefit [48-52]. In patients with sepsis in-
duced PF and vascular insufficiency, epidural sympathetic block 
might be considered in addition to supportive measures as it 
tends to restore the skin perfusion and preserve tissue viability 
of lower extremities, resultantly preventing necrosis, gangrene, 
and amputation in severe cases [53,54]. 

In some instances, clinicians had found modest success with 
usage of Leech Saliva which harbors Hirudin, a potent inhibitor 
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of thrombin. By its ability to invade and bind to thrombin, it 
can be clinically efficacious in regressing clots associated with 
thrombin [55]. As a supplementary treatment, intravenous dex-
tran has been tried and its clinical benefit in PF springs from 
its ability to coat the vessel wall, RBC & platelets, repress cell 
aggregation and suppress blood thickening, henceforth afford-
ing modest symptomatic relief especially when co-administered 
with other therapeutic interventions in PF [28].

Conclusion

Purpura fulminans is a rare clinical diagnosis that should be 
promptly recognized and empirically treated especially with 
signs of sepsis and DIC. Our case demonstrated a rare cause of 
incidental asplenia with questionable auto infarct associated 
with streptococcal pneumonia as a cause of purpura fulminans. 
Our patient had a dramatic clinical response where there was a 
complete resolution of dermatological manifestations and clini-
cal symptoms with supportive therapy including antibiotics, an-
ticoagulants, fresh frozen plasma, and immunoglobulins. Given 
the asplenia and risk of vulnerability to further infections, rec-
ommendation of prophylactic antibiotics and pill-pocket cock-
tail would be an efficient therapeutic strategy to avert infection 
provoked PF in these subsets of patients. Early recognition and 
treatment of PF is essential to reduce mortality and prevent 
long-term health sequela.

Learning Points

1. Purpura fulminans is a skin disorder characterized by 
clinical spectrum ranging from erythema, petechia, purple pap-
ules, vesicles, bullae to gangrenous necrosis. 

2. It is mainly classified into three subtypes namely neo-
natal, acute infectious and idopathic

3. The underlying pathophysiology encompasses plum-
meting anticoagulant factors in combination with burgeoning 
pro-coagulant factors. 

4. Incidental asplenia due to auto infarction can eventu-
ally amplify the risk of developing severe bacterial infections 
including pneumococcal or staphylococcal infections, a ramifi-
cation that would incite thrombotic episodes, DIC and purpura 
fulminans.

5. Management is primarily dependent upon treating the 
underlying cause along with supportive management to replen-
ish the anti-coagulant factors. 

6. Due to the propensity to develop widespread throm-
bosis, it would be prudent to include anticoagulants in the 
treatment regimen. 

7. In cases where autoimmunity is suspected, usage 
of corticosteroids to blunt the production of autoantibodies 
should be necessary to afford modest therapeutic benefit. 
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