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Introduction: Dense deposit disease, also known as C3 glomerulopathy, is a rare renal disorder 
caused by abnormal complement deposition in the glomerular basement membrane. Patients often 
require long-term immunosuppressive therapy and, in some cases, complement inhibitors such as 
ravulizumab. While effective at limiting renal damage, complement blockade significantly increases 
susceptibility to invasive infections from encapsulated bacteria, particularly Neisseria meningitidis. 
Despite immunization and antimicrobial prophylaxis, these patients remain incompletely protected. 
We describe a case of meningococcemia in a fully vaccinated adolescent with dense deposit 
disease on ravulizumab therapy.

Case Report: A 17-year-old male with a history of dense deposit disease on mycophenolate 
mofetil and ravulizumab presented to the pediatric emergency department with fever, vomiting, 
altered mental status, and a rapidly evolving petechial-purpuric rash. He was fully immunized 
with both meningococcal conjugate and serogroup B vaccines. Initial evaluation revealed fever, 
hypotension, and altered level of consciousness. Laboratory studies showed leukocytosis, elevated 
inflammatory markers, and blood cultures subsequently confirmed N. meningitidis. Empiric 
ceftriaxone and vancomycin were initiated, later narrowed to ceftriaxone. Supportive management 
included intravenous (IV) fluids, vasopressors, IV immunoglobulin, and dexamethasone. The patient 
demonstrated rapid improvement, with resolution of hemodynamic instability and normalization 
of kidney function. He was discharged on hospital day eight with prophylactic penicillin and close 
outpatient follow-up.

Conclusion: This case underscores the risk associated with complement inhibition, even in fully 
vaccinated individuals. Clinicians must maintain high vigilance for meningococcal disease in 
immunocompromised patients and initiate early aggressive therapy to optimize outcomes. [Clin Pract 
Cases Emerg Med. 2026;10(2):174-177.] 
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INTRODUCTION
Dense deposit disease (DDD), also known as C3 

glomerulopathy, is a rare kidney disease caused by abnormal 
deposition of complement component C3 in the glomerular 
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basement membrane. It can result in significant renal 
dysfunction and has a poor prognosis if left untreated. It is 
typically treated with immunosuppressive therapy. In certain 
cases, complement inhibitors such as ravulizumab are used to 
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What do we already know about this clinical 
entity? 
Meningococcemia is a rapidly progressive and life-
threatening infection with greatly increased risk in 
patients receiving C5 complement inhibitors.

What makes this presentation of disease 
reportable?
We present a case of meningococcemia in a 
fully vaccinated adolescent on ravulizumab, 
illustrating meningococcal risk despite 
vaccination and prophylaxis.

What is the major learning point?  
Vaccination does not fully protect patients on C5 
inhibitors, making early recognition and prompt 
aggressive treatment essential for patient survival.

How might this improve emergency medicine 
practice?  
High clinical suspicion and timely initiation 
of empiric therapy for meningococcemia is 
paramount in immunocompromised patients, even 
if vaccinated.

modulate the immune system and prevent further kidney 
injury. However, these therapies leave patients vulnerable to 
encapsulated organisms such as Neisseria meningitidis, which 
can cause severe and life-threatening conditions such as 
meningococcal meningitis and meningococcemia. Despite 
vaccinations and prophylactic antimicrobials, these patients 
remain incompletely protected. We present the case of a 
17-year-old male with a history of DDD and taking the C5 
complement inhibitor ravulizumab who developed 
meningococcemia despite having received both the 
meningococcal conjugate vaccine (MCV4) and serogroup B 
vaccine (MenB).

CASE REPORT
A 17-year-old male with past medical history significant 

for DDD presented to the pediatric emergency department 
(ED) with fever and altered mental status. The initial diagnosis 
of DDD was made when the patient was eight years of age 
following workup that revealed proteinuria, hematuria, and 
progressive renal impairment. Genetic testing was 
confirmatory for the disease, and the patient was started on 
immunosuppressive therapy which included mycophenolate 
mofetil monotherapy initially and mycophenolate mofetil and 
rovelizumab dual therapy subsequently. At the time of ED 
presentation, the patient was up-to-date with age- and risk-
specific vaccinations including MCV4 and MenB. 

One week prior to presentation, the patient developed a 
fever, headache, nausea, and vomiting. Upon arrival to the 
pediatric ED, the patient was lethargic and altered, unable to 
respond to questions or participate in the physical 
examination. Initial ED vital signs were remarkable for 
hypotension (blood pressure 90/54 millimeters (mm) of 
mercury); tachycardia (heart rate 164 beats per minute); 
tachypnea (respiratory rate 20 breaths per minute); and fever 
(temperature 39.4 °C, oral). The patient was able to localize 
noxious stimuli, and the initial Glasgow Coma Scale score 
was seven. Physical examination revealed nuchal rigidity and 
a positive Brudzinski sign. A petechial rash developed, which 
rapidly coalesced into larger purpuric lesions across the chest, 
upper and lower extremities, and bilateral hands (Image).

Given the patient’s altered mental status, rapid sequence 
intubation was considered for airway protection; however, the 
procedure was deferred initially until hemodynamics could be 
optimized. Initial laboratory workup revealed the following: 
leukopenia, 3,600 cells per microliter (µL) [reference range: 
4,500-11,000 cells/µL]; elevated C-reactive protein, 4.99 
milligrams (mg) per deciliter (dL) [< 0.9 mg/dL]; elevated 
procalcitonin, > 200 nanograms (ng) per µL [< 0.05 ng/µL]; 
elevated serum creatinine, 1.99 mg/dL [0.7-1.3 mg/dL]; anion 
gap metabolic acidosis, 20 milliequivalents (mEq) per liter (L) 
[8-12 mEq/L]; and decreased serum bicarbonate, 12 mEq/L 
[22-29 mEq/L]. Peripheral blood cultures were obtained. The 
performance of a lumbar puncture in the ED was deferred due 
to the patient’s hemodynamic instability. 

Given the high clinical suspicion for meningococcemia, 
aggressive fluid resuscitation and empiric antimicrobial 
therapy consisting of ceftriaxone and vancomycin was 
initiated. Additionally, intravenous immunoglobulin (IVIG) 
was administered to support the immune response in the 
setting of immunosuppressive therapy. Following aggressive 
fluid resuscitation, the patient remained hypotensive, and 
dexamethasone was given as adjunctive therapy for refractory 
septic shock. Blood cultures grew N. meningitidis, and the 
antibiotic regimen was narrowed to ceftriaxone. The patient 
was admitted to the pediatric intensive care unit where 
vasopressors were initiated, and infectious disease and 
nephrology services were consulted.

Within 72 hours of initiating targeted therapy, the patient’s 
clinical condition began to improve. The patient defervesced 
and his mental status improved, returning to baseline on 
hospital day three. Following stabilization of his 
hemodynamics, vasopressors were discontinued. Repeat 
laboratory test results revealed declining inflammatory 
markers and normalization of kidney function. Doses of 
mycophenolate and ravulizumab were held during the entirety 
of the hospital length of stay. On hospital day eight, the patient 
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was discharged home, and prophylactic penicillin V was 
added to his medication regimen. Outpatient follow-up with 
nephrology and infectious diseases were arranged, and the 
patient was scheduled to receive vaccine boosters at his next 
outpatient visit.

DISCUSSION
Meningococcal meningitis is a serious bacterial infection 

that causes inflammation of the membranes surrounding the 
brain and spinal cord. Symptoms may include fever, headache, 
nuchal rigidity, nausea, vomiting, photophobia, and altered 
mental status. In some cases, N. meningitidis may infect the 
bloodstream, a condition called meningococcemia. In the 
post-Haemophilus influenzae type b era, the presence of rash 
in cases of meningococcemia has declined; however, when 
present, it is often pathognomonic.1-2 The rash typically starts 
as petechiae – red or purple lesions caused by bleeding 
capillaries under the skin - < 3 mm in diameter and may 
rapidly coalesce into larger purpura (3-10 mm in diameter) or 
ecchymoses (> 10 mm in diameter).

In the most severe cases, the pro-inflammatory response 
triggered by the release of bacterial endotoxins may result in a 
hypercoagulable state known as disseminated intravascular 
coagulation that results in overactivation of the clotting 
cascade in the microvasculature. This results in the 
consumption of platelets and clotting factors leading to a 
hypocoagulable state that may precipitate bleeding across 
various sites including the skin, nose, mouth, and solid organs. 

The skin rashes associated with meningococcemia are a sign 
of severe systemic involvement and imminent multisystem 
organ failure and indicates a poor prognosis if not treated 
promptly.3-4 According to the U.S. Centers for Disease Control 
and Prevention (CDC) Health Alert Network, meningococcal 
disease carries a case-fatality rate of 10-15%. An increase in 
invasive meningococcal disease cases has been noted with 143 
cases reported in the first quarter of the 2024 calendar year 
and 422 cases reported in calendar year 2023.5

Neisseria meningitidis is a gram-negative bacterium that 
can cause meningococcal meningitis and meningococcemia in 
susceptible individuals. The bacterium’s polysaccharide 
capsule contributes to its virulence interfering with 
phagocytosis and antibody-mediated killing. In 
immunocompromised patients, particularly those on 
complement inhibitors such as ravulizumab, the ability to 
clear encapsulated organisms such as Neisseria meningitidis, 
Streptococcus pneumoniae, and Haemophilus influenzae is 
significantly impaired.6 Ravulizumab inhibits complement 
component C5 which is cleaved by C5 convertase into C5a 
and C5b thus preventing formation of the membrane attack 
complex which is essential for the perforation and osmotic cell 
lysis of invading pathogens.7 According to the CDC, the risk 
of meningococcal disease is up to 2,000 times greater for 
people receiving complement inhibitors compared to healthy 
controls. 

The U.S. Food and Drug Administration-approved 
prescribing information for complement inhibitors includes a 
black box warning for increased meningococcal disease risk and 
recommends administration of meningococcal vaccines to 
patients receiving complement inhibitors.8 Despite appropriate 
vaccination and antimicrobial prophylaxis, substantial risk 
remains, as CDC data suggest meningococcal vaccines likely 
provide incomplete protection against invasive meningococcal 
disease in patients receiving C5 inhibitors.9 The patient had 
received both the MCV4 and MenB vaccines. While 
nongroupable N. meningitidis caused most infections identified 
in patients receiving eculizumab, experts believe that patients 
on other C5 inhibitors may be susceptible to similar strains.10 Of 
note, in addition to ravulizumab, the patient was also taking 
mycophenolate mofetil, which likely further suppressed the 
immune system’s proliferation of T and B cell lymphocytes.

Given the potential for rapid deterioration in 
immunocompromised individuals, management of 
meningococcal meningitis requires early identification, prompt 
initiation of appropriate antibiotics, and continued supportive 
care. Empiric therapy for suspected meningococcal disease 
should include an extended-spectrum cephalosporin, such as 
cefotaxime or ceftriaxone. Once the diagnosis is established, 
definitive treatment can be continued with an extended-
spectrum cephalosporin, or, alternatively, if susceptibility to 
penicillin is confirmed, treatment can be switched to penicillin 
G or ampicillin.11-12 Adjunctive therapies, such as corticosteroids 
to reduce inflammation and IVIG to support the immune 

Image. Lesions ranging from small red and purple flat petechia (< 
3 millimeters (mm) in diameter) to large red and purple purpura (3-
10 mm in diameter) noted across the skin of the chest (A), upper 
extremities (B), lower extremities (C), and palms of the bilateral 
hands (D-F) concerning for meningococcemia.
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system, may also be beneficial in improving outcomes.13 
Preventive strategies, including vaccination and prophylactic 
antibiotics, are staples of care in at-risk populations.14

CONCLUSION
This case highlights the increased risk of invasive 

infections in pediatric patients on immunosuppressants. 
Despite being fully vaccinated, the patient developed 
meningococcemia, underscoring the limitations of 
vaccinations in providing complete protection in patients on 
C5 complement inhibitors such as ravulizumab. The patient 
presented clinically with the characteristic petechial rash, 
which rapidly progressed to purpura, pathognomonic for 
meningococcemia when other clinical symptoms of 
meningococcal meningitis are present. Early identification, 
prompt treatment with empiric and then targeted antimicrobial 
therapy, and aggressive resuscitation were essential to the 
patient’s survival and recovery. This case emphasizes the 
importance of initiating preventive strategies while 
recognizing their limitations, counseling patients about 
vigilant surveillance and monitoring, and maintaining a high 
index of clinical suspicion for meningococcal disease in 
patients who receive complement inhibitors.

The authors attest that their institution requires neither Institutional 
Review Board approval, nor patient consent for publication of this case 
report. Documentation on file. 

Address for Correspondence: Eric Boccio, Mount Sinai Medical 
Center, Department of Emergency Medicine, 4300 Alton Road, 
Miami Beach, FL 33140, USA. Email: eric.boccio@msmc.com.

Conflicts of Interest: By the CPC-EM article submission agreement, 
all authors are required to disclose all affiliations, funding sources 
and financial or management relationships that could be perceived 
as potential sources of bias. The authors disclosed none.

Copyright: © 2026 Gonedes et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1.	 Karanika M, Vasilopoulou VA, Katsioulis AT, et al. Diagnostic clinical 

and laboratory findings in response to predetermining bacterial 
pathogen: data from the Meningitis Registry. PLoS One. 
2009;4(7):e6426.

2.	 van de Beek D, Brouwer MC, Koedel U, et al. Community-acquired 
bacterial meningitis. Lancet. 2021;398(10306):1171-1183.

3.	 Rivacoba MC, Villena R, Hormazabal JC, et al. Hypervirulent strains 
of Neisseria meningitidis and clinical manifestations in children with 
invasive meningococcal disease. Pediatr Infect Dis J. 
2023;42(8):660-666.

4.	 Pace D and Pollard AJ. Meningococcal disease: clinical presentation 
and sequelae. Vaccine. 2012;30 Suppl 2:B3-9.

5.	 Harris E. CDC warns of surge in meningococcal disease in US. 
JAMA. 2024;331(19):1614.

6.	 Galli N, Pettine L, Panigada M, et al. Non-capsulated Neisseria 
meningitidis sepsis in a paroxysmal nocturnal hemoglobinuria patient 
treated with ravulizumab: case report and review of the literature. 
Front Immunol. 2023;14:1269325.

7.	 Navarro-Carrera P, García-Rodríguez J, Cendejas-Bueno E. 
Detection of Neisseria meningitidis in a patient receiving ravulizumab 
by the FilmArray® Meningitis/Encephalitis panel - a case report. J 
Infect. 2021;82(6):e22-e23.

8.	 Kang C. Ravulizumab: a review in generalised myasthenia gravis. 
Drugs. 2023;83(8):717-723.

9.	 McAlpine A and Sadarangani M. Meningitis vaccines in children: 
What have we achieved and where next? Curr Opin Infect Dis. 
2019;32(5):510-516.

10.	 Parikh SR, Campbell H, Bettinger JA, et al. The everchanging 
epidemiology of meningococcal disease worldwide and the potential 
for prevention through vaccination. J Infect. 2020;81(4):483-498.

11.	 Leclerc F, Noizet O, Dorkenoo A, et al. Treatment of meningococcal 
purpura fulminans. Arch Pediatr. 2001;8 Suppl 4:677s-688s.

12.	 Haas H and Caseris M. Antibiotic treatment of invasive 
meningococcal infections. Rev Prat. 2024;74(8):s15-s18.

13.	 Ciofi degli Atti M, Esposito S, Parola L, et al. In-hospital management 
of children with bacterial meningitis in Italy. Ital J Pediatr. 2014;40:87.

14.	 Brady RC. Meningococcal infections in children and adolescents: 
update and prevention. Adv Pediatr. 2020;67:29-46.


