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To the Editor,

Complement deficiencies can be differentiated based on acquired or hereditary causes. 

Acquired complement deficiencies are seen more frequently, occurring in a variety of 

settings such as autoimmunity, reduced hepatic synthesis, renal loss, the presence of 

autoantibodies or in cases of transient activation/depletion such as sepsis or viremia [1]. 

Inherited complement deficiencies are rare, with an estimated prevalence of 0.03% in the 

general population [1]. Manifestations of inherited deficiencies typically include infectious, 

autoimmune or renal complications dependent on the deficient component [2]. C2 deficiency 

is the most common inherited human complement deficiency and is often associated with 

autoimmunity [1,2]. Inherited C3 deficiency is extremely rare with only 20–50 cases 

reported in the literature [2]. Inherited C3 deficiencies typically presents as severe, recurrent 

infections shortly after birth [1] with autoimmune disease and/or glomerulonephritis 

additionally occurring in approximately 20% of cases [2], highlighting the central role of C3 

in the classical, lectin and alternative complement pathways [1,3].
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We present the case of a 16-year-old female who presented with mild myalgia's lasting 6 

months. Her symptoms never interfered with daily functioning and occurred in varied 

locations including bilateral upper and lower extremities. She had a mild viral illness at 

symptom onset but was otherwise well with an unremarkable review of systems. A 

rheumatologic evaluation was sought, notable for a C3 of 16 mg/dL (normal 90–180 mg/dL) 

and CH50 of 29 CAE units (normal 60–144 CAE units). Evaluation of C2, C4, CRP, ESR, 

quantitative immunoglobulins, complete blood count with differential, complete metabolic 

panel and urine analysis were within normal limits. She had an unremarkable medical 

history without history of infections, renal disease or symptoms concerning for a 

rheumatologic condition. The patient was from a non consanguineous background with no 

family history of autoimmunity of immunodeficiency. Her physical exam was unremarkable 

and without lipodystrophy.

The patient's C3 remained decreased over the following 3–4 months, despite a course of oral 

steroids. Upon referral to our institution, we found her C3 to be persistently decreased at 14 

mg/dL (normal 90–180 mg/dL). Inherited causes of a C3 deficiency were considered, such 

as a deficiency in C3 itself or inherited deficiencies of Factors H or I [1], regulators of 

complement activation which lead to uncontrolled consumption and C3 depletion in a 

deficient state [3]. Similar to inherited cases of C3 deficiency, hereditary Factor H and 

Factor I deficiencies are exceedingly rare, with <50 cases reported in the literature [2]. 

Patients with inherited deficiencies of C3, Factor H or Factor I typically present with 

infections, immune complex disease or renal disease [2], which are notably absent in our 

patients. Thus, given the rarity of these conditions and the absence of suggestive clinical 

findings we felt an inherited complement deficiency was unlikely.

Regarding acquired causes of C3 deficiency, the previously discussed differential of 

autoimmunity, reduced hepatic synthesis, renal loss, the presence of autoantibodies and 

transient activation/depletion was considered. In our patient's case, the unremarkable 

laboratory and rheumatologic evaluations made reduced hepatic synthesis, renal loss or 

autoimmunity unlikely. Initially, we hypothesized our patient had a transient depletion in C3 

due to a prior viral infection, however given its persistence this became less likely. Thus, 

testing for autoantibodies known to cause C3 depletion, namely C3 Nephritic Factor 

(C3NeF), was obtained.

The patient was found to have a positive C3NeF in a ratio of 5.13 (normal 0.00–0.30; 

National Jewish Heath Complement Laboratory) as seen in Fig. 1. Fig.1a demonstrates 

increased conversion of C3 due to the presence of the patient's C3NeF revealed by mixing 

patient serum, normal serum and reagents allowing for alternative pathway activation. Fig. 

1b includes the mixed serum but tested in the presence of reagents that do not allow for 

alternative pathway activation and Fig. 1c is a control of patient serum alone. C3NeF is an 

autoantibody specific for the alternative pathway C3 convertase, C3bBb, and stabilizes the 

convertase, blocking Factor-H mediated dissociation and leading to unregulated 

consumption of C3 [1]. Patients typically present with renal disease, infections or 

lipodystrophy [1]. The presence of C3NeF has been reported in up to 80% of patient cohorts 

with C3 glomerular disease [4]. However, despite the clear association between C3NeF and 

renal disease, it's role in pathogenesis is unclear at it has been previously reported in normal 
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individuals [5]. Additionally, the prognosis in patients with C3NeF is unclear as evidenced 

by Schwertz et al. who followed 50 children with idiopathic membranoproliferative 

glomerulonephritis for 2–20 years and noted that while 30 patients had evidence of C3NeF 

at study onset, C3 levels remained normal in 6 patients and C3NeF became undetectable in 6 

patients, demonstrating a marked heterogeneity in clinical outcomes [6].

A prior case report describes the presence of C3NeF in a healthy individual who remained 

well during a 2-year follow up [5]. It is possible our patient represents an additional 

asymptomatic individual, as the prevalence of C3NeF in the general population is not 

known. As our patient was clinically well, we deferred pursuing treatment strategies used in 

patients with C3NeF, such as rituximab or mycophenolate mofetil, as they have been 

primarily used in the setting of C3 glomerulonephritis with mixed results [7]. However, as it 

remains unknown if she will develop complications associated with C3NeF we 

recommended her vaccinations be up to date, clinical evaluations with illnesses and routine 

screening for the development of membranoproliferative glomerulonephritis with urine 

protein analysis.
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Fig. 1. 
Positive C3 Nephritic Factor analysis. A: 3 parts normal serum, 1 part patient's serum, Mg++ 

and EDTA (alternative pathway activation possible); B. 3 parts normal serum + 1 part 

patient's serum + EDTA (alternative pathway activation not possible); C. Contains 3 parts 

buffer + 1 part patient's serum (control for patient's serum by itself).
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