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Effective interleukin-6 inhibition in a pediatric patient with 
mevalonate kinase deficiency and chronic nonbacterial 
osteomyelitis–like bone lesions under interleukin-1 
blockade
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ABSTRACT

Background. Mevalonate kinase deficiency (MKD) is a rare autosomal recessive autoinflammatory disease. 
Chronic nonbacterial osteomyelitis (CNO) represents another autoinflammatory disorder characterized by 
sterile bone inflammation. Although musculoskeletal pain is common in MKD, CNO-like bone lesions have 
rarely been described. Tocilizumab has been used separately in MKD / hyper-IgD syndrome (HIDS) and in 
CNO; however, pediatric cases showing both conditions together and responding completely to IL-6 blockade 
have not been previously reported. 

Case Presentation. We present a 16-year-old boy born to consanguineous parents who experienced early-onset 
recurrent fever episodes with abdominal pain, maculopapular rash, oral ulcers, and conjunctival injection. He 
was initially misdiagnosed with FMF and IgA vasculitis and treated with colchicine with partial improvement. 
Persistent systemic inflammation prompted referral to our tertiary center at age 9. A periodic fever gene panel 
revealed a homozygous MVK p.V377I mutation, confirming MKD. 

Anakinra therapy was initiated. Although no attacks occurred during the first month, flares characterized 
by fever, abdominal pain, rash, and elevated acute-phase reactants recurred in the second and third months, 
reflecting a partial response. Consequently, treatment was switched to canakinumab. Toward the end of the 
second year of IL-1 blockade, attack frequency increased to once every three months, and at age 12 he developed 
diffuse musculoskeletal pain. Whole-body magnetic resonance imaging demonstrated multifocal metaphyseal 
bone marrow edema compatible with CNO-like lesions. Sulfasalazine was added but discontinued after drug-
induced pancreatitis. Given persistent systemic inflammation and inadequate response to IL-1 inhibitors, 
canakinumab was replaced with weekly subcutaneous tocilizumab, resulting in rapid improvement in bone 
pain and systemic inflammation. Since the third month of tocilizumab therapy, he has remained clinically stable 
with normalized inflammatory markers and only a single mild flare over the last year.

Conclusion. This case highlights the potential role of IL-6 inhibition in complicated MKD presenting with 
autoinflammatory bone disease refractory to standard therapies.
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Mevalonate kinase deficiency (MKD) is a rare 
autosomal recessive autoinflammatory disease 
that encompasses a clinical spectrum ranging 
from the milder hyperimmunoglobulin D 
syndrome (HIDS) to the more severe mevalonic 
aciduria.1,2 MKD typically manifests with early-
onset recurrent febrile episodes accompanied 
by cervical lymphadenopathy, abdominal pain, 
diarrhea, and aphthous ulcers.1,2 The disorder 
is caused by biallelic mutations in the MVK 
gene, with the p.V377I variant being the most 
frequently identified mutation associated with 
the HIDS phenotype.2-5

Chronic nonbacterial osteomyelitis (CNO) 
represents another autoinflammatory 
disorder characterized by sterile, relapsing-
remitting bone inflammation mediated by 
dysregulated interleukin (IL)-1β, tumor 
necrosis factor (TNF)-α, and IL-6 pathways.6-9 
While musculoskeletal manifestations such as 
arthralgia and transient arthritis are commonly 
observed during MKD flares, radiologically 
confirmed CNO-like bone lesions have 
only rarely been described in the context of 
monogenic autoinflammatory diseases.9,10

IL-1 inhibitors are the primary biologic therapy 
in MKD; however, refractory cases exist.2,11-13 
Alternative cytokine pathways, including IL-6, 
play important roles in systemic inflammation 
and bone remodeling.8-10 Tocilizumab, a 
monoclonal antibody targeting the IL-6 
receptor, has been utilized independently in the 
management of both MKD/HIDS and CNO.12-15

To date, pediatric cases presenting with a 
coexistence of both conditions, particularly 
those demonstrating a complete clinical and 
radiological response to IL-6 blockade after 
failing IL-1 inhibition, have not been previously 
reported. Herein we present this case to 
underscore the diagnostic and therapeutic 
challenges involved and to highlight the 
potential role of the IL-6 pathway in refractory 
musculoskeletal involvement of MKD.

Case Presentation

A 16-year-old boy, born to consanguineous 
parents (first-degree cousins), had recurrent 
fever episodes beginning at 4 months of age. 
Attacks were associated with abdominal 
pain, maculopapular rash, oral ulcers, and 
conjunctival injection. He was initially 
followed with a clinical suspicion of familial 
Mediterranean fever (FMF) and IgA vasculitis 
at another clinic. MEFV gene analysis was 
performed during this period and showed no 
pathogenic mutations; however, he was treated 
with colchicine with partial improvement due 
to the symptomatic overlap.

At age 9, he was referred to our center due 
to persistent systemic inflammation despite 
treatment. He had a history of spontaneous 
epistaxis and isolated thrombocytopenia at 
age 8. Anti-nuclear antibody (ANA) testing 
was positive at 2+ intensity with a granular 
pattern. Given the ANA positivity and history 
of thrombocytopenia, further evaluation 
was performed to rule out systemic lupus 
erythematosus (SLE). Although the extractable 
nuclear antigen (ENA) panel showed isolated 
anti-DFS70 positivity, this was considered 
clinically insignificant. Anti-dsDNA was 
negative and complement levels were normal. 
Ultimately, the absence of specific clinical 
features and a normal urinalysis supported the 
exclusion of SLE.

A periodic fever gene panel (MEFV, ADA2, MVK, 
NLRP3, NLRP12, TNFRSF1A, TNFRSF11A, 
LPIN2, PSTPIP1, IL1RN, IL10RA, IL10RB, and 
NOD2) identified a homozygous MVK p.V377I 
mutation, confirming MKD with a HIDS 
phenotype.

Anakinra 100 mg/day (3 mg/kg/day) was 
initiated. After approximately three months of 
therapy, no attacks occurred during the first 
month; however, in the second and third months 
he experienced flares lasting about seven days, 
characterized by fever, abdominal pain, rash, 
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and elevated acute-phase reactants. Therefore, 
his response to anakinra was considered partial, 
and treatment was switched to canakinumab 150 
mg/month (4 mg/kg/month). Toward the end of 
the second year, the attack frequency increased 
to once every three months, and at age 12 he 
developed progressive, diffuse musculoskeletal 
pain while still receiving canakinumab. He had 
no morning stiffness or inflammatory back pain; 
however, there was marked bone tenderness on 
palpation, particularly in the clavicle, femur, 
tibia, and humerus. Whole-body magnetic 
resonance imaging (MRI) revealed multifocal 
metaphyseal bone marrow edema in these 
regions, compatible with CNO-like lesions 
(Fig. 1). 

In addition to ongoing canakinumab, 
initial management included non-steroid 
anti-inflammatory drugs, followed by the 
introduction of sulfasalazine. However, 
approximately five months after starting 
sulfasalazine, he presented to the emergency 
department with severe abdominal pain. 
Laboratory tests showed elevated amylase 
and lipase levels, and abdominal computed 
tomography (CT) demonstrated findings 
consistent with acute pancreatitis. Drug-
induced pancreatitis was considered the 
most likely etiology, and sulfasalazine was 
discontinued.

Given refractory systemic inflammation, 
persistent bone pain, and inadequate 
response to IL-1 inhibitors, canakinumab was 
discontinued and subcutaneous tocilizumab 
162 mg/week (4 mg/kg/week) was initiated. The 
patient showed rapid improvement in systemic 
symptoms and bone pain, with normalization 
of inflammatory markers. Since approximately 
the third month of tocilizumab therapy, he has 
had no recurrence of bone pain. Over the past 
year, he experienced only a single mild flare 
characterized by fever and abdominal pain, 
and no evidence of subclinical inflammation 

has been detected, with acute-phase reactants 
consistently remaining within normal ranges. 
He has been maintained on weekly tocilizumab 
for 24 months and remains in sustained 
remission.

Written informed consent was obtained from 
the patient’s parents.

Fig. 1. Coronal STIR magnetic resonance imaging 
(MRI) findings of the clavicle, femur, and knee. 
(A) Bone marrow edema/inflammatory signal 
changes in the medial metaphysis of the left clavicle 
(long arrow), along with minimal fluid in the 
sternoclavicular insertion (short arrow). (B) Focal 
bone marrow edema/inflammation adjacent to the 
secondary ossification center in the left greater 
trochanter of the femur (arrow). (C) Bone marrow 
edema/inflammatory changes in the proximal 
metaphysis and epiphysis of bilateral tibiae (long 
arrows). Similar signal alterations are also seen in the 
lateral distal metaphysis of the left femur and distal 
metaphysis of left tibia (short arrows).
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Discussion

The coexistence of MKD and CNO-like 
lesions highlights a significant overlap in 
autoinflammatory pathways, primarily 
mediated by the dysregulation of IL-1β, 
TNF-α, and IL-6.6,9,10 Rather than being a simple 
association of two separate entities, this case 
suggests a shared pathogenic theme of innate 
immune overactivation. While musculoskeletal 
manifestations such as arthralgia and transient 
arthritis are commonly observed during MKD 
flares, radiologically confirmed sterile osteitis 
resembling CNO has been only rarely reported 
in monogenic autoinflammatory diseases.9,10 
This case illustrates an unusual clinical 
phenotype where both systemic inflammation 
and focal bone lesions responded completely to 
IL-6 inhibition.

Recent pediatric cohorts have broadened the 
phenotypic spectrum of MKD and highlighted 
its variable musculoskeletal involvement.1-5 
Evaluating other autoinflammatory diseases 
associated with CNO-like bone involvement 
further strengthens this diagnostic framework. 
Given that our patient was initially suspected of 
having FMF, the relatively frequent association 
between FMF and CNO should be addressed.16 
While this link is well-documented in FMF, 
MKD-associated CNO-like lesions remain 
extremely limited in the literature.6,10,16 Our 
patient expands this spectrum by demonstrating 
characteristic multifocal metaphyseal bone 
marrow edema on whole-body MRI. In the 
absence of a bone biopsy, the diagnostic value 
of MRI in CNO is paramount; the specific 
multifocal distribution and high-intensity 
signals on STIR sequences provided high 
diagnostic confidence, effectively supporting 
the diagnosis through non-invasive means.9,10,17

CNO is the most common autoinflammatory 
bone disease in childhood and is driven by 
dysregulated innate immunity.6,9 Evidence 
indicates that tocilizumab may be beneficial 
in refractory cases, supporting the pathogenic 

role of IL-6 in autoinflammatory bone 
inflammation.14,15 In parallel, IL-1 inhibitors 
are considered standard therapy for MKD; 
however, incomplete responses have been 
described, particularly in patients with 
multisystem involvement.2,11-13 Our patient 
demonstrated persistent inflammatory attacks 
and progressive bone pain despite sequential 
IL-1 blockade, indicating the need for alternative 
cytokine-directed therapy.

IL-6 contributes to osteoclast activation and 
bone marrow edema, providing a biologically 
plausible target in patients with MKD and 
concomitant bone involvement.8-10 Supportive 
evidence for IL-6 inhibition in MKD comes 
from small series showing reduced flare 
frequency under tocilizumab treatment.12,13 It 
should be noted that while many cited studies 
regarding IL-6 blockade describe primary 
CNO patients without MKD, we extrapolated 
from the established role of IL-6 in CNO to 
propose its potential effectiveness in MKD-
associated bone lesions.14,15 The complete 
clinical and radiological remission achieved 
with tocilizumab in our patient suggests that 
IL-6 may play a key pathogenic role in both 
conditions, especially in phenotypes refractory 
to IL-1 inhibition.

This case demonstrates that radiologically 
confirmed CNO-like bone lesions can occur 
as a rare manifestation of mevalonate kinase 
deficiency. In pediatric patients presenting with 
autoinflammatory features and persistent bone 
pain, the use of whole-body MRI is a crucial, 
non-invasive diagnostic tool that can identify 
sterile osteitis without the need for bone biopsy. 
Furthermore, when standard IL-1 blockade fails 
to achieve full remission, IL-6 inhibition with 
tocilizumab should be considered as an effective 
therapeutic alternative for managing both 
systemic and musculoskeletal involvement in 
MKD. Further research into the shared cytokine 
pathways of these rare disorders may lead 
to more targeted and personalized treatment 
strategies.
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