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Background: Autoinflammatory phospholipase Cg2 (PLCg2)-associated antibody
deficiency and immune dysregulation (APLAID) is a rare autoinflammatory disease
caused by gain-of-function mutations in the PLCG2 gene. Here we report a rare case
of APLAID patient carrying a novel heterozygous missense PLCG2 I169V mutation with
gangrenous pyoderma and concomitant high serum immunoglobulin (Ig) E level.

Methods: The patient was diagnosed as APLAID and has been treated in our
department. His phenotype and genotype were carefully documented and studied. We
also conducted a comprehensive literature review on APLAID.

Results: A 23-year-old Chinese Han man presented with recurrent fever for 18 years and
vesiculopustular rashes for 9 years, along with chronic bronchitis, leukocytosis, increased
C-reactive protein, immunodeficiency and high serum IgE. Skin biopsy showed chronic
inflammatory cells infiltration. A paternal heterozygous missense variant in exon 6 of the
PLCG2 gene p. I169V was identified. His vesiculopustular and IgE level responded to
medium dose corticosteroids. After withdrawal of steroids, he developed severe arthritis
and a large deteriorating ulceration resembling pyoderma gangrenosum on the left knee.
Large dose corticosteroids were suboptimal. Then he received adalimumab with
satisfactory response for arthritis and skin lesion. But he got an immunodeficiency-
associated lymphoproliferative disorder 2 months later. Through literature review, there
were a total of 10 APLAID patients reported by six English-language publications.
Vesiculopustular rashes, sinopulmonary infection and immunodeficiency were the most
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frequent symptoms of APLAID patients. Glucocorticoids, intravenous immunoglobulin
and biologics were clinically used to treat APLAID but none of these patients had a
complete recovery.

Conclusions: The rarity and diversity of APLAID make it difficult to be diagnosed. Our
study reported the first case of APLAID with gangrenous pyoderma and concomitant high
IgE carrying a novel PLCG2 mutation, which may expand the clinical phenotype and
genotype of APLAID.
Keywords: autoinflammatory disease, autoinflammatory phospholipase Cg2-associated antibody deficiency and
immune dysregulation syndrome, gangrenous pyoderma, phospholipase Cg2, hyperimmunoglobulinemia E,
TNFa inhibitor
INTRODUCTION

Autoinflammatory diseases are a group of inherited conditions due
to defects in genes that regulate innate immunity, characterized by
systemic inflammation and the lack of high-titer autoantibodies or
antigen-specific T lymphocytes (1, 2). The spectrum of systemic
autoinflammatory disorders broadens continually owing to the
advances in genetic sequencing techniques (3). Autoinflammatory
phospholipase Cg2 (PLCg2)-associated antibody deficiency and
immune dysregulation (APLAID, OMIM 614878) is a rare
autoinflammatory disease caused by gain-of-function mutations
in the PLCG2 gene (OMIM 600220). PLCG2 is located in
chromosome 16, and encodes PLCg2, an enzyme with a regulatory
function in immune and inflammatory pathways, which is highly
expressed in hematopoietic cells, including B cells, natural killer
(NK) cells, mast cells and macrophages. PLCg2 can hydrolyze the
substrate phosphatidylinositol 4,5-bis-phosphate (PIP2) to generate
diacylglycerol (DAG) and inositol 1,4,5-trisphosphate (IP3). IP3
functions as a second messenger to increase intracellular calcium
concentration, inducing downstream cell activities (4–6). In 2012,
Zhou et al. first reported a father and his daughter presented with
early-onset recurrent skin inflammation and granulomata,
nonspecific interstitial pneumonitis with respiratory bronchiolitis
(NSIP), arthralgia, eye inflammation, enterocolitis, cellulitis, and
mild immunodeficiency (7). A substitution in the PLCG2 gene
(NM_002661.3) c.2120C>A, p.Ser707Tyr was confirmed, and this
mutation located at the SH2 domain was found to create a novel
signaling receptor site, resulting in hyper-reactive protein and
constitutively activated down-stream signaling pathways (7).

Until now, only a few cases of APLAID have been reported in
English literature. Here, we report the first case of a Chinese patient
with APLAID caused by a novel PLCG2 gene mutation with rare
manifestation of gangrenous pyoderma and concomitant high serum
immunoglobulin (Ig) E level, which has not been reported before.We
also reviewed the published English literature of APLAID.
METHODS

The patient was referred to and followed up in our tertiary
medical center. Complete medical records and detailed data were
collected and documented. Whole exome sequencing by Next
org 2
Generation Sequencing was performed in the Center for Genetic
Testing, MyGenotics Medical Laboratory, Beijing, China. We
performed a systematic literature search in PubMed using the
terms as “APLAID” OR “autoinflammatory phospholipase Cg2
(PLCg2)-associated antibody deficiency and immune
dysregulation”. After screening, six articles containing a total of
10 cases of APLAID patients were reviewed.

This research was approved by the Institutional Review Board
of Peking Union Medical College Hospital and performed
according to the Declaration of Helsinki. Informed consent
was obtained from the participant.
RESULTS

Case Presentation
A 23-year-old Chinese Han man was presented with recurrent
fever for 18 years and vesiculopustular rashes for 9 years. He
started to have recurrent low-grade fever since 5 years old. Each
episode lasted 2 to 3 days and repeated every several months. No
accompanying symptoms were noticed then and it stopped at the
age of 7 years. At the age of 14 years, painless and non-itching
vesiculopustular rashes were noticed all-over his body (Figure
1A), which lasted about 2 to 3 weeks. The rashes deteriorated with
high fever since 19 years old. Such episodes relapsed every 3 to 4
months. At initial presentation, he was febrile with widespread
vasiculopustular rashes, accompanied with headache, cough and
lower limb swelling. There were no oral ulcers, conjunctivitis, chest
pain, abdominal pain, diarrhea, myalgia or hearing loss. No food
or drug allergy was reported. The patient underwent surgical
repair of atrial septal defect at the age of 7. He denied family
history of autoinflammatory diseases (Figure 1C).

White blood cell counts increased during the flares and
normalized during the intervals. Eosinophils, hemoglobin, and
platelets counts were normal. C-reactive protein elevated
persistently, while erythrocyte sedimentation rate was in the
normal range. The biochemistry panel and routine urine analysis
were normal. Laboratory data showed decreased serum levels of
IgA [0.09 g/L; reference range (RR):0.7–4.0], IgG (6.08 g/L; RR:
7–16), and IgM (0.07 g/L; RR: 0.4–2.3), while significantly
increased level of IgE (1781–2082 KU/L; RR: 0–60). B cell
counts decreased to 51/µL (RR: 90–660), and NK cell counts
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decreased to 15/mL (RR: 46–590). Testing for antinuclear
antibodies (ANAs) and anti-neutrophil cytoplasmic antibodies
(ANCA) were negative. EBV-DNA and CMV-DNA were within
normal levels. Ultrasound imaging revealed superficial lymph
nodes enlargement and splenomegaly. Computerized
tomography demonstrated chronic inflammatory bronchial wall
thickening of the bilateral lower lobes and lympho-splenomegaly.
A skin biopsy showed superficial dermis infiltration by chronic
inflammatory cells. Whole exome sequencing identified a novel
paternal heterozygous missense mutation in exon 6 of the PLCG2
gene c.505A>G, p.Ile169Val, which is a highly conserved residue
(Figures 1D, E). However, his father was symptom-free except for
high serum IgE level (163 KU/L). He was treated with prednisone
30 mg per day, methotrexate 12.5 mg per week and intravenous
immunoglobulin (IVIG) 20 g per day once for 3 days every 3
months, with a satisfactory response for the fever, rashes (Figure
1B), bronchitis and headache. Steroid was tapered consequently
and methotrexate was stopped for intolerance.

He remained stable with only regular IVIG infusion for 6
months, when he noticed pitting edema in his left lower limb,
followed by two lumps in his left leg and knee arthritis (Figure
2A). Two weeks later, the lumps got postulated with reddish-
swelling, ulceration and effusion (Figure 2B). Antibiotics were
ineffective, pustules and arthritis got worse (Figure 2C). Serum
CRP level rose to 66.02 mg/L and IgE level was 779 IU/ml. MRI
revealed increased bone marrow edema, joint fluid and soft tissue
effusion around the knee (Figure 2E). Skin biopsy showed
massive perivascular lymphocyte infiltration without signs of
infection or lymphoma (Figure 2F). Gangrenous pyoderma was
diagnosed by dermatologists. Synovial fluid revealed clear joint
fluid with ample white blood cells but no pathogens. He was
treated with prednisone of 60 mg per day, methotrexate 12.5 mg
per week and thalidomide 25 mg per night. His arthralgia
Frontiers in Immunology | www.frontiersin.org 3
improved and serum CRP level and IgE level transiently
decreased to 8.45 mg/dl and 395 U/L, respectively. But his skin
ulceration remained unchanged. Soon, he began to have fever,
and CRP (29.27 mg/dl) and IgE (853 U/L) level increased again.
Owing to abnormal liver function, immunosuppressants were
stopped and subcutaneous adalimumab 40 mg every 2 weeks was
added. After the first dose, gangrenous pyoderma had greatly
improved (Figure 2D) and CRP decreased to 6.19 mg/dl.
Unfortunately, he got an EBV positive T cell lymphoma
2 mon th s l a t e r , wh i ch wa s in a c co rdanc e w i th
immunodeficiency-associated lymphoproliferative disorders.

Literature Review
Six English-language publications describing a total of 10 cases of
APLAID were identified through the PubMed search (7–12).
Due to its rarity there was no cohort study of APLAID yet. All 11
patients had heterozygous mutations in the PLCG2 gene. The
allele frequencies were as follows: M1141K 27%, S707Y 18%,
L848P 18%, A708P 9%, L845_L848del 9%, H193Q 9%, and
I169V 9%. The clinical phenotypes and genotypes of the 10
patients and our patient were listed in Table 1.

The overall ratio of male to female was 4:7. Two patients were
father and his daughter (8), and two were mother and her
daughter (7). The rest patients had no family history of
autoinflammatory diseases. Most patients had disease onsets
during their infancies (5, 6, 8–10). The most frequently
affected organs were skin (11/11, 100.0%), lung (10/11, 90.9%),
joints (8/11, 72.7%), gastrointestinal tracts (8/11, 72.7%), and
eyes (5/11, 45.5%). Skin manifestations included cutaneous
granulomas, vesiculopustular rashes and cutis laxa (7, 10, 11).
Gangrenous pyoderma has never been reported before.
Pulmonary involvement featured as recurrent sinopulmonary
infection and interstitial pneumonitis (7, 11). Gastrointestinal
tract findings included ulcerative colitis and diarrhea (9, 11). 10
FIGURE 2 | Skin lesion and arthritis of the Chinese patient with APLAID.
(A) The lump under the left knee; (B, C). The ulceration which was diagnosed
as gangrenous pyoderma got worse. (D) Ulceration healing after dressing
changing and adalimumab treatment. (E) Bone marrow erosion of the knee
on MRI. (F) Skin biopsy of the ulceration. The arrow indicates perivascular
lymphocyte infiltration.
FIGURE 1 | (A) Vesiculo-pustular rashes on the trunk of this patient before
treatment; (B) Rashes on the trunk of this patient after treatment;
(C) Pedigree of the patient. The arrow indicates the proband. The asterisks
indicate the individuals who carried c.505A > G (p. I169V) mutation in the
exon 6 of the PLCG2 gene and presented with high immunoglobulin E;
(D) Sanger sequencing result of the PLCG2 gene from the proband and his
father; (E) Sequence alignment of PLCg2 protein among various vertebrates.
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patients presented with immunodeficiency, including hypo-IgG
(6/10, 60%), hypo-IgM (10/10, 100%), hypo-IgA (8/10, 80%), low
B cells count (8/10, 80%), and low NK cells count (1/10, 10%) (5,
6, 8–10). Special clinical symptoms such as sensorineural
deafness and central nervous system vasculitis had occasionally
been reported (11, 12).

Of the eleven patients, eight (72.7%) have been treated with
glucocorticoids, and inflammatory manifestations were partially
ameliorated in five (45.5%) patients. However, the side effects
limited the dosage and duration of glucocorticoids in two
(18.2%) patients (7–12). TNFa inhibitors (including infliximab
and etanercept) were given to four patients and only one patient
showed partial response to infliximab (7, 9, 10). IL-1 inhibitors
were tried in four patients and were only marginally effective in
one patient (7, 8, 10, 11). Intravenous immunoglobulin infusion
was administered in three patients for hypogammaglobulinemia
Frontiers in Immunology | www.frontiersin.org 4
(8, 10, 12). However, no patient had a complete recovery and all
of them suffered from disease relapse.
DISCUSSION

APLAID is a rare autosomal dominant autoinflammatory
disorder characterized by recurrent blistering skin lesions, and
the wide phenotypic variability including eye inflammation,
arthralgia, enterocolitis, interstitial pneumonitis and recurrent
sinopulmonary infections, accompanied with immunodeficiency
(7–12). Here, we described a young Chinese patient with
recurrent fever, vesiculopustular skin lesions, arthritis,
bronchitis, and immunodeficiency which manifested as
decreased IgM, IgG, IgA, B, and NK cells counts. Whole
exome sequencing variant fi ltering revealed a novel
TABLE 1 | Summarization of phenotypic and genotypic features of 11 patients with APLAID.

Characteristics Zhou, et al. Novice, et al Khabbazi, et al. Martıń-Nald, et al. Neves, et al. Morán-
Villaseñor, et al

Our study

Number of cases 2 3 1 2 1 1 1
Ethnicity ND ND ND ND Portuguese ND Chinese
Country America ND Iran Spain Portugal Mexico China
Gender 1F, 1M 3F F 1F, 1M F M M
Age at onset Infancy* 2 infancy*, 1 ND 8 years old Infancy* 7 days after birth 3 days after

birth
5 years old

Age at diagnosis (years old) ND 2, 6 (1ND) 11 16, 9 11 3 21
Family history + 2+, 1- − − − − −

Fever − − + − − − +
Cutaneous granulomas + − – 1+, 1- – + –

Vesiculopustular rashes + 2+, 1- + + + + +
Cutis laxa − − − + + − −

Arthralgia/arthritis + 1+, 2- + − + − +
Enterocolitis + 1+, 2- + − + + −

Eye inflammation + 1+, 2- − + + + −

Sinopulmonary infection + + − + + + +
Interstitial pneumonitis + − − − + − −

Sensorineural deafness − − − − + − −

Headache − − + − − − +
Humoral immunodeficiency
Reduced IgM level + + − + + + +
Reduced IgG level − 1+, 2ND − + + + +
Reduced IgA level + 1+, 2ND − + + + +
Decreased B cell count + 2+, 1- − + + + −

Decreased NK cell count − ND – – – + −

Increased IgE level ND ND − − ND ND +
Elevated ESR/CRP ND ND + + ND ND +
PLCG2 mutation S707Y M1141K H193Q L845_L848del

A708P
L848P L848P I169V

Treatment
Corticosteroids + (high dose) + (high dose), 2 ND + (high dose) + + (high dose) − + (high dose)

I mmunosuppressant − 2−, 1ND + (MTX) − + (HCQ) + (MTX) + (MTX,
CsA)

Biologics TNF inhibitor;
IL-1 inhibitor

1+ (omalizumab;
anakinra), 1-, 1ND

+ (etanercept) 1+ (etanercept,
Anakinra), 1-

+ (anakinra,
canakinumab,
ruxolitinib)

+ (infliximab) +
(adalimumab)

IVIG − 2+, 1ND − + − + +
Prognosis ND skin lesion

improved, 2ND
without success improved, a partial

control of skin
inflammation

partially improved stable stable
May 202
1 | Volume 12 | A
*The exact ages were not recorded.
ND, no data; Ig, immunoglobulin; IVIG, intravenous immunoglobulin; MTX, methotrexate; HCQ, hydroxychloroquine; CsA, cyclosporine.
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heterozygous I169V mutation in the PLCG2 gene. According to
gnomAD database, the Minor Allele Frequency (MAF) of this
variant was 0.0013, and it is predicted to be damaging when
using a variety of in silico pathogenicity prediction tools
including MutationTaster, M-CAP, VEST3, Genocanyon, and
FATHMM_MKL. Besides, sequence alignment of PLCg2 among
various vertebrates demonstrates that Ile169 is a highly
conserved residue, indicating it may play a fundamental role in
cell and any mutation may lead to dysfunction. Although we
were not able to carry out functional studies, we suggest this
PLCG2 variant is associated with the phenotype of the patient,
and diagnosis of APLAID could be confirmed due to the
combination of characteristic phenotype and genotype results.
To the best of our knowledge, this is the very first case of Chinese
Han patient with APLAID, indicating that APLAID may occur
in various ethnic groups worldwide. Intriguingly, we noticed a
high serum IgE level in this patient, which had not been observed
in APLAID patients before. No infections, autoimmune
diseases, allergic diseases, and gene mutations associated with
hyperimmunoglobulinemia E syndrome were found. His IgE
level fluctuated with his systemic inflammation and his
asymptomatic father also had increased IgE level, which
suggests that increased IgE level might be related to his
genomic abnormality. Interestingly, the patient’s father carried
the same PLCG2 mutation while presented no other symptoms
except for the high IgE level. Similar to our case, it has been
previously reported that parents of an APLAID patient were
heterozygous without any manifestation of the disease despite
the dominant inheritance of this syndrome (9). We inferred that
incomplete penetrance of the PLCG2 mutation might explain
why the father with the same mutation didn’t exhibit any clinical
signs of the disorder (13). On the other side, in a recent study,
IP3-mediated Ca2+ release from the endoplasmic reticulum was
testified to enhance NLRP3 inflammasome activation in
peripheral blood mononuclear cells (PBMCs) from APLAID
patients, suggesting that NLRP3 inflammasome activation may
play a role in the pathogenesis of APLAID (14). In addition, ex
vivo experiments showed increased amount of Ca2+ into cytosol
upon crosslinking stimulation with IgE in PBMCs from APLAID
patients, which may then trigger NLRP3 inflammasome
activation (7). These data suggested that the IgE might
contribute to the inflammation in APLAID disease. Further
studies are needed to explore the mechanism of hyper-IgE and
its relation to APLAID. Nevertheless, our report expanded the
phenotype of APLAID and demonstrated the disease
heterogeneity among individuals.

It is essential to distinguish APLAID from another autosomal
dominant inherited disease, PLCg2-associated antibody
deficiency and immune dysregulation (PLAID), owing to
deletions of the PLCG2 gene (15). In contrast to APLAID,
which is caused by substitutions of the PLCG2 gene and gain-
of-mutation of the protein (7–12), PLAID is caused by exon
deletions and loss-of-function of the protein. The two disorders
have overlapping clinical manifestations like inflammation and
immune deficiency. However, PLAID is characterized by cold-
induced urticaria, allergic diseases, positive ANAs (up to 2/3 of
the patients), and hyper-IgE (16, 17).
Frontiers in Immunology | www.frontiersin.org 5
To date, there is no standard management strategy for
APLAID. High-dose corticosteroids were partially effective in some
patients but the dosage and duration of treatment have been limited
by side effects. IVIG was given for hypogammaglobulinemia. Similar
to other autoinflammatory diseases, biologics served as a potential
therapy, yet the effectiveness was not obvious. Early hematopoietic
stem-cell transplantation was considered to improve the condition
(11, 12), but no patient received such therapy till now. In this patient,
medium dose prednisone and MTX, along with regular IVIG
infusion were effective in controlling his papulosis rashes and
arthritis, but gangrenous pyoderma showed minimal response. In
a pooled analysis of gangrenous pyoderma, medium to large dose of
corticosteroids and CsA both had received a 47% of healing rate and
a 28% to 30% of recurrence rate. Since a previous study showed that
PBMCs from patients with APLAID were found to secrete IL-1b in
response to LPS priming (13), IL-1 inhibitors may be considered to
treat APLAID. Nonetheless, as mentioned above, only one patient
was once reported to have marginal response to IL-1b inhibitors (7,
8, 10, 11). Meanwhile, recent data confirmed the definite
effectiveness of TNFa inhibitors in patients with gangrenous
pyoderma, with the responding rate reached up to 82% to 100%,
and the healing rate reached 40% to 50% (18, 19). Among these
TNFa inhibitors, adalimumab showed the best treatment effects
(18). Considering the persistent liver damage in our patient, we tried
adalimumab in this patient and found a good response. However, the
patient had EBV infection during the treatment and soon got T cell
lymphoma which was associated with the immunodeficiency.

This case report is limited by the fact that we did not perform
functional studies for the defined variant. However, using a
variety of silico analysis algorithm, this variant was predicted
to be damaging. Thus, we suggest that this variant is associated
with the phenotype of the patient, and we hope further studies
will enlighten the underlying mechanisms, particularly its
relationship with increased IgE level. Second, treatment with
adalimumab was only empirical. Long-term follow-up was
needed to evaluate the effect of adalimumab.

In conclusion, APLAID is a newly-defined autoinflammatory
disease. Due to its rarity and heterogeneous clinical
manifestations, it is difficult to be diagnosed and treated. Our
study reported the first case of APLAID with gangrenous
pyoderma and concomitant high IgE carrying a novel PLCG2
mutation, which may expand the clinical phenotype and
genotype of APLAID. TNFa inhibitors could be considered in
APLAID patient with gangrenous pyoderma.
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Nakashimada MA, Alcántara-Ortigoza MA, et al. Expanding the Clinical
Features of Autoinflammation and Phospholipase Cg2-Associated Antibody
Deficiency and Immune Dysregulation by Description of a Novel Patient.
J Eur Acad Dermatol Venereol (2019) 33:2334–39. doi: 10.1111/jdv.15918

13. Taeubner J, Wieczorek D, Yasin L, Brozou T, Borkhardt A, Kuhlen M.
Penetrance and Expressivity in Inherited Cancer Predisposing Syndromes.
Trends Cancer (2018) 4:718–28. doi: 10.1016/j.trecan.2018.09.002

14. Chae JJ, Park YH, Park C, Hwang IY, Hoffmann P, Kehrl JH, et al. Connecting
Two Pathways Through Ca2+ Signaling: NLRP3 Inflammasome Activation
Induced by a Hypermorphic PLCG2 Mutation. Arthritis Rheumatol (2015)
67:563–7. doi: 10.1002/art.38961

15. Ombrello MJ, Remmers EF, Sun G, Freeman AF, Datta S, Torabi-Parizi P,
et al. Cold Urticaria, Immunodeficiency, and Autoimmunity Related to
PLCG2 Deletions. N Engl J Med (2012) 366:330–8. doi: 10.1056/
NEJMoa1102140

16. Shea J, Huynh T, Milner J, Chamlin S. PLAID Syndrome: Characteristic
Presentation and a Novel Therapeutic Option. Pediatr Dermatol (2020)
37:147–9. doi: 10.1111/pde.13972

17. Milner JD. PLAID: A Syndrome of Complex Patterns of Disease and Unique
Phenotypes. J Clin Immunol (2015) 35:527–30. doi: 10.1007/s10875-015-0177-x

18. Quist SR, Kraas L. Treatment Options for Pyoderma Gangrenosum. J Dtsch
Dermatol Ges (2017) 15:34–40. doi: 10.1111/ddg.13173

19. Abdallah HB, Fogh K, Bech R. Pyoderma Gangrenosum and Tumor Necrosis
Factor Alpha Inhibitors: A Semi-Systemic Review. Int Wound J (2019)
16:511–21. doi: 10.1111/iwj.13067

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Wu, Zhang, Wang, Shen and Zeng. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
May 2021 | Volume 12 | Article 667430

https://doi.org/10.1016/j.jaut.2020.102421
https://doi.org/10.1016/s0092-8674(00)80721-7
https://doi.org/10.1016/s0092-8674(00)80721-7
https://doi.org/10.1038/ni.3777
https://doi.org/10.1038/ni.3777
https://doi.org/10.1016/s0959-440x(97)80122-4
https://doi.org/10.1016/s0898-6568(01)00252-2
https://doi.org/10.1074/jbc.M109.019265
https://doi.org/10.1074/jbc.M109.019265
https://doi.org/10.1016/j.ajhg.2012.08.006
https://doi.org/10.1007/s10875-019-00731-3
https://doi.org/10.1016/j.imlet.2020.01.008
https://doi.org/10.1007/s10875-020-00794-7
https://doi.org/10.3389/fimmu.2018.02863
https://doi.org/10.1111/jdv.15918
https://doi.org/10.1016/j.trecan.2018.09.002
https://doi.org/10.1002/art.38961
https://doi.org/10.1056/NEJMoa1102140
https://doi.org/10.1056/NEJMoa1102140
https://doi.org/10.1111/pde.13972
https://doi.org/10.1007/s10875-015-0177-x
https://doi.org/10.1111/ddg.13173
https://doi.org/10.1111/iwj.13067
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles

	Case Report: A Rare Case of Autoinflammatory Phospholipase C&gamma;2 (PLC&gamma;2)-Associated Antibody Deficiency and Immune Dysregulation Complicated With Gangrenous Pyoderma and Literature Review
	Introduction
	Methods
	Results
	Case Presentation
	Literature Review

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


