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Systemic autoinflammatory disease (SAID) is a new cat-
egory of inflammatory disorders that are mainly associ-
ated with abnormal innate immune responses. These dis-
orders largely include hereditary periodic fever syndromes, 
Nucleotide binding oligomerization domain containing pro-
tein 2 (NOD2)-associated diseases, newly identified mono-
genic, and known polygenic disorders.[1, 2] Unlike typical au-
toimmune diseases, SAIDs are usually not associated with 
detectable autoantibodies or specific antigen-stimulated T 
cells. Besides relying on clinical phenotypes, a diagnosis of 
SAID also requires genetic testing in general, particularly for 
monogenic disorders.

In the area of genomic medicine, genetic testing and molecu-
lar analysis are important for the diagnosis of these  disorders. 
Genomic medicine is an emerging medical discipline that 
involves using genomic information about an individual as 
part of the clinical care and health outcomes/policy implica-
tions of that clinical use.[3] Genetic testing may encompass 
targeted DNA sequencing (Sanger method), next-generation 
 sequencing (NGS), and whole exome sequencing. NGS may 
be used to design a gene panel of different combinations.[4] For 
hereditary periodic fever syndromes, targeted DNA sequenc-
ing, for example MEFV mutations for familial Mediterranean 
fever (FMF), is often ordered if clinically  indicated. However, 
clinical phenotypes of autoinflammatory  diseases usually 
overlap. As a result, a periodic fever  syndrome gene panel 

is preferably ordered. To perform genetic panel testing, NGS 
is commonly used. For further genetic testing for complex 
 cases of unclear cause or for research purposes, whole 
exome  sequencing may be used.[5]

Monogenic hereditary periodic fever syndromes typically 
 include FMF, cryopyrin-associated periodic syndrome (CAPS), 
hyper IgD syndrome/mevalonate kinase deficiency (MVK), and 
TNF receptor-associated periodic syndrome (TRAPS), and 
these disorders are inherited in a Mendelian fashion, i.e.,  either 
autosomal recessive or dominant.[6] Generally, the genetic mu-
tations associated with these disorders are  highly penetrant 
with an allele frequency of <1% in the  general population. 
However, low-penetrance variants with an  allele frequency of 
>5% may be identified and may represent a significant clini-
cal challenge for disease diagnosis. In FMF and CAPS, low-
penetrance genetic variants are detected and clinically used 
for the diagnosis of these disorders in the presence of char-
acteristic clinical phenotypes, though there has been some 
controversy. For example, the allele frequency of the MEFV 
E148Q is 4.7% in the healthy Caucasians[7] and up to 23% in 
the Japanese population.[8] This variant is used to support the 
diagnosis of FMF if a typical clinical phenotype is present. The 
allele frequency of the NLRP3 Q703K is 5–6.5% in healthy 
Caucasians.[9–11] This variant may be used to support a diag-
nosis of CAPS in the presence of a proper clinical phenotype. 
In addition, in NLRP12-induced autoinflammatory disease, the 

Address for correspondence:
*Qingping Yao, Division of Rheumatology, Allergy and Immunology, Department 

of Medicine, Stony Brook University Renaissance School of Medicine, Stony 

Brook, New York 11794, USA.  

E-mail: qingping.yao@stonybrookmedicine.edu



210

RHEUMATOLOGY AND IMMUNOLOGY RESEARCH

Editorial • DOI: 10.2478/rir-2021-0028 • 2(4) • 2021 • 209–211

most common genotype reported is the NLRP12 F402, and its 
allele frequency is 5% in healthy Caucasians.[12, 13]

Technicians or researchers who work in molecular labora-
tories usually report genetic testing results based upon the 
Joint Consensus Recommendation of the American College 
of Medical Genetics and Genomics and the Association for 
Molecular Pathology. The terms “mutation” and “polymor-
phism” have been currently replaced by the term “variant” 
with the following modifiers: pathogenic, likely pathogenic, 
uncertain significance, likely benign, or benign.[14]

As far as my experience goes, these molecular laboratories 
usually do not report the so-called benign genetic variants 
unless they are requested. Ordering physicians often read 
the genetic reports and interpret them as such. As a result, 
some genetic markers such as the low-penetrance variants 
aforementioned may be missed and proper diagnosis would 
be delayed. Physicians who specialize in autoinflammato-
ry diseases may be able to pick up the dismissed genetic 
markers, make a proper diagnosis, and offer treatment in a 
proper clinical scenario. In addition, in patients with unclas-
sified autoinflammatory syndromes, genetic testing screen-
ing only for the hereditary periodic fever syndromes (FMF, 
TRAPS, CAPS, and MVK) yields few positive results.[15] 

Therefore, a careful and thorough history taking to look for 
more typical clinical phenotypes is imperative before order-
ing the genetic testing. In addition, other gene mutations like 
NOD2 may be ordered to cover other SAIDs, i.e., NOD2-
associated disease.

Due to the usage of the more advanced molecular technol-
ogy, more than one genetic mutation or variant may be de-
tected. If two or more mutations from two or more different 
genes are detected, it would make the interpretation of the 
results tricky and difficult. Such terms as digenic, trigenic, and 
polygenic variants are used in inheritable disorders. More re-
cently, digenic inheritance has been proposed as another pat-
tern of inheritance in SAIDs. True digenic inheritance is when 
biallelic or even triallelic mutations in two distinct genes, in cis 
or in trans, are necessary and sufficient to cause pathology 
with a defined diagnosis.[16] To confirm digenic inherence, a 
familial separation study is needed. Clinically, two or more 
gene mutations/variants are identified in an individual patient 
with SAID, and more commonly, such combinations may be 
MEFV and NOD2.[17] These variants may not be truly digenic; 
instead, they may be synergistic in contribution to variable 
disease expression in an individual. In the end, a careful 
correlation between phenotypes and genotypes is helpful in 
reaching a correct diagnosis.
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