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Abstract

Background: Type II bare lymphocyte syndrome (BLS II) group A is a rare primary severe immunodeficiency caused 
by defects in CIITA, one of genes encoding transcriptional regulatory factors for MHC II molecules. 

Objective: To report a Chinese boy with mutation of CIITA. 

Methods: By reviewing the clinical data of the child and performing a literature search of BLS II group A. 

Results: The patient was presented with persistent pneumonia, chronic diarrhea, urinary tract infection, rash, failure 
to thrive and special facial characteristics. The patient carried novel mutations in CIITA (c.1243delC, p.R415fs*2 and 
c.3226C>T, p.R1076W) which were identified by next-generation sequencing and confirmed by Sanger sequencing. 

Conclusion: This study found novel mutations in the CIITA gene of BLS II, which complemented the mutation spec-
trum and contributed to the diagnosis, treatment, genetic counseling and prenatal diagnosis of BLS II.
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Introduction
Type II bare lymphocyte Syndrome (BLS II) is a kind of 

severe primary immunodeficiency which is an autosomal  
recessive rare heredopathia with clinical symptoms including 
respiratory and gastrointestinal infections, and liver/biliary 
tract disease, which was first described in 1979.1 Abnormal-
ities in transcription factors, which is essential for the initi-
ation of the transcription of class II major histocompatibility 
complex (MHC II), would contribute to the occurrence of 
BLS II , with low CD4+ cell and absent MHC II expression 
on lymphocytes.2 Four sub-groups of BLS II based on defect 
type can be categorized into group A, B, C, and D. Group A 
represents BLS II caused by aberrant class II major histocom-
patibility complex transactivator (CIITA) and makes up about 
11% of all cases of BLS II.3 

CIITA is encoded by the 27-exon gene CIITA, located on 
16p 13.13, encoding a non-DNA-binding transcription fac-
tor composed of 1130 amino acids, encoding an N-termi-
nal acidic domain, a proline-, serine-, and threonine-rich 
(PST) domain, a GTP-binding site, at least four nuclear lo-
calization sequences (NLSs) and leucine-rich regions (LRRs) 
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Report of case
Patient

Here we report a case of BLS II in a 19-month-old male 
Chinese patient. The patient was born at full term via cesarean 
section to non-consanguineous Chinese parents with a birth 
weight at 3500 g. Before birth, the couple had undergone an 
ectopic pregnancy. No family history of similar diseases exist-
ed. He was first referred to the hospital at the age of 9 months 
due to week-long diarrhea, five days of rash, and three days 
of cough. Later, urinary tract infection appeared. Laboratory 
inspection revealed a positive CMV infection in sputum spec-
imen, bacterial infection in urine specimen and lactose intol-
erance, together with normal CD4+ T cell, increased levels of 
CD8+ T cell and B cell, inverted CD4/CD8 ratio, decreased 
IgA and IgG levels and increased IgM levels (Table 1). The 
patient received symptomatic antibiotic therapy and intrave-
nous immunoglobulin therapy (IVIg). Rash and urinary tract 
infections alleviated, while diarrhea persisted. Two months 
later, the boy was admitted again due to severe pneumonia 
for not receiving advised regular IVIg. The disease developed 
into acute respiratory distress syndrome (ARDS), followed 
by respiratory failure and heart failure. Mechanical ventila-
tion, anti-infective treatment, and IVIg were utilized. Review 
of flow cytometry and humoral immunity showed normal 
CD4+ T cell, high level of CD8+ T cell and B lymphocyte. 

which all can bind with factors independently.4 Studies pro-
vide evidence that these domains probably interact with each 
other and any mutation could affect transcriptional activity.4 
CIITA regulates the expression of MHC class II of T help-
er cell, forming the basis of the adaptive immune response.4 
Hence, CIITA mutation would cause serious damage to the 
immune system and severe disorders. 

In this report, we present a case of BLS II with novel com-
pound heterozygous variants of CIITA to promote awareness 
of the disease.

The level of IgG and IgM returned to normal. CT scan indi-
cates bronchopneumonia and a smaller thymus comparing 
with normal. Patient recovered discharged but continued to 
receive regular IVIg therapy for the next 6 months. The pa-
tient continued to suffer recurrent lung infections, chronic 
diarrhea, CMV infection and failure to thrive. In the mean-
time, IgM level increased again with normal IgG. When the 
patient reached 19 months, he experienced respiratory failure 
and heart failure again, but was resuscitated. Sputum culture 
was positive for Acinetobacter baumannii infection. The im-
munocyte count and level of immunoglobulin remain abnor-
mal. Further diagnosis and genetic tests were implemented. 
The child presented with chronic diarrhea (frequency of 3 to 4 
times a day) and susceptible to respiratory tract infection. No 
neurological or physical abnormality found. His weight was 
7.3 kilograms (< 3 SD) with a head circumference of 44 centi-
meters (< 2 SD) indicating severe malnutrition. He had perio-
cular edema, wide and flat nose bridge, protruding ears, and 
sparse hair (Figure 1A). Considering the patient’s early onset, 
susceptibleness to multiple infections, abnormal immunocyte 
and immunoglobulin, the patient might suffer from a genetic 
disease, so high-throughput sequencing was conducted. The 
patient is preparing for hematopoietic stem cell transplanta-
tion. 

CIITA genetic testing result
Genomic DNA of the patient and his parents was extract-

ed from peripheral blood samples using the Gentra Pure-
gene Blood Kit (Qiagen, Hilden, Germany.) Then next gen-
eration sequencing, sanger sequencing, base calling and the 
sequence read quality assessment were operated. Primers 
for the amplification of the CIITA gene (GenBank accession 
No. NM_000246.3) were designed with UCSC ExonPrimer 
online software. The primers designed for exon 11 were as 
follows: forward AGTGCTGGCCTTGTGGTG and reverse 
TTCAAGATGTGGCTGAAAACC. The primers designed for 
exon 17~18 were as follows: forward GGAAGGCTGACCAT 
GCAC and reverse CATGATTTGAGCTCCGGG. 

Compound heterozygous variants in CIITA (c.1243delC, 
p.R415fs*2, c.3226C>T, p.R1076W) were suspected as the pos-
sible pathogenic variants through the pipeline described be-
fore. Variants were further confirmed using Sanger sequenc-
ing in the pedigree. The frameshift variant was detected in the 
mother at the heterozygous state, located in exon 11 leading 
to a truncated protein with only 417 amino acids. While the 
father carried the heterozygous missense variant located in 
exon 17 on LRRs and caused arginine to change into trypto-
phan (Figure 1B). Both variants have neither been previously 
reported and were absent in the Human Genome Mutation 
Database (HGMD), confirming that the variants are novel. 

According to ACMG guideline, the frameshift variant is 
classified as pathogenic based on evidence PVS1, PM2 and 
PP4, and the missense mutation is classified as likely patho-
genic based on evidence PM1, PM2 and PM3.5 The above 
evidences are explained as follows. Neither are included in 
control databases including Exome Aggregation Consortium, 
NHLBI Exome Sequencing Project, 1000 Genomes Project, 
and the Genome Aggregation Database (PM2). CIITA muta-
tions are known to cause disease in a loss-of-function manner

9 mo 12 mo

IgG (g/L) (4.09-7.03) < 1.37 5.86

IgA (g/L) (0.21-0.47) < 0.065 < 0.066

IgM (g/L) (0.33-0.73) 4.19 1.32

lymphocyte (800-4000/μL, 20-40%) 14000, 66.4 10990, 82.4

CD3+ cell (700-2100/μL, 59–84%) 9730, 69.52 6470, 58.9

CD3+CD4+ cell (300-1400/μL, 31–60%) 1420, 10.11 860, 7.80

CD3+CD8+ cell (200-900/μL, 13–38%) 7690, 54.92 5270, 47.95

CD3-CD16/56+ cell (90-600/μL, 6-27%) 460, 3.27 160, 1.46

CD3-CD19+ cell (100-500/μL, 7-22%) 2980, 21.28 4000, 36.42

CD4+/CD8+ ratio (0.9-3.6) 0.18 0.16

CMV-DNA (sputum) positive positive

Table 1. Immunologic characteristics of the patient

Values were obtained at the time of presentation. 
Reference ranges are in parentheses.
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(PVS1). And LRRs, being functional domain, are mutational 
hot spots (PM1). With the addition of corresponding clini-
cal phenotype (PP4) and pathogenicity of maternal variant 
(PM3), a definite genetic diagnosis can be made.5 (See Sanger 
sequencing results in Figure 1B)

Figure 1. A. Facial characteristic of the patient. B. Sanger sequencing in CIITA gene. The patient has compound heterozy-
gous mutations in the CIITA gene (c.1243delC, p.R415fs*2 from her mother; c.3226G>A, p.R1076W from her father). C. 
Distribution of deleterious mutations ever reported on different domains of CIITA. Mutations found in this article are in 
magenta.

acidic domain PST domain GTP-binding site leucine-rich regions

159141 405 955 959

NLS3NLS2NLS1

1251 133 322 336 702 988 1130

c.1243delC, p.R415fs*2 c.2932_3003del/p.940_963del
c.3226C>T, p.R1076W

414

c.2436C>A/p.C812Ter c.3317+1G>Ac.682C>T/p.E228Ter
c.2408C>A/p.A803V

c.2063G>A/p.W688Ter
c.1141G>T/p.E381Ter
c.1161G>A/p.W387Ter

c.531C>A, p.S177R
c.929delA/p.D310Tfs*2

c.1406T>C/p.L469P
c.1484T>G/p.L495R

c.3265_3348del/p.1050_1078del
c.3136C>G/p.L1046V

c.3078_3080delCAT/p.1027del1
c.3004_3084del/p.964_990del
c.2885T>C/p.F962SC.

A.

Discussion
BLS II, also known as MHC class II deficiency, is charac-

terized by impaired regulation of the expression of induced 
and constitutive MHC II. Clinical manifestations of BLS II 
included early recurrent infections, repeated pneumonia ep-
isodes, chronic diarrhea, failure to thrive, and premature 
death.1 The main feature is the loss of MHC II molecules 
leading to loss of T lymphocytes, reduced levels of CD4+ T 
lymphocyte, hypogammaglobulinemia, and impaired antibody 
production.6

Our patient suffered from a failure to thrive, chronic diar-
rhea, urinary tract infection, recurrent lung infection, severe 
pneumonia, ARDS, respiratory failure, and heart failure at the 
age of 9 months. His phenotype is consistent with the clin-
ical manifestation for BLS II. Laboratory tests reflected nor-
mal CD4+ T cell, increased CD8+ T cell and B cell, inverted 

CD4+/CD8+ ratio, reduced levels of IgA and IgG, increased 
IgM, and infection with CMV and Acinetobacter baumannii. 
Following regular antibiotic therapy and IVIg, the level of IgG 
returned to normal; even though the condition was unstable. 
Genetic testing was conducted, and the result showed our pa-
tient carried novel compound heterozygous variants in CIITA 
(c.1243delC, p.R415fs*2 and c.3226C>T, p.R1076W). 

The frameshift variant is classified as pathogenic, affecting 
the function of CIITA, producing a premature protein without 
a complete GTP-binding site, NLS, and LRRs. The missense 
mutation located in the LRRs is classified as likely pathogenic. 
Although we could not test the expression density of HLA-DR 
or DQ on B cells or monocytes, the diagnosis of BLS II could 
be made through a combination of the patient’s clinical mani-
festations and gene mutations. 

Based on a review of reported cases, along with a case re-
port in Chinese by Chen et al, there have been only 16 BLS 
II patients with CIITA mutations (Table SI), including 6 mis-
sense , 5 nonsense, 5 deletions and 1 splice site mutation (Fig-
ure 1C).7-19 The average onset age was 9.6 months except spe-
cial cases with no symptoms or extremely late age of onset.7-19

B. CIITA c.1243delC, p.R415fs*2 CIITA c.3226C>T, p.R1076W

mother

G A C A C A A T G G
280

father

G A C A C G A G T G
280

patient

G A C A C A A T G G
280

patient

C C C T C C G G G T
100

father

C C C T C C G G G T
100

mother

C C C T C C G G G T
100
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Literature review
All of the literature for previously published CIITA mu-

tations (from 1989 to 2019) was retrieved from PubMed and 
Human Genome Mutation Database (HGMD), together with 
a case report in Chinese by Chen et al. (Chen et al., 2018). 
The clinical characteristics and mutation spectrum of the CI-
ITA gene were then summarized.

The immunologic characteristics of the disease have het-
erogeneity. Normal CD4+ T cell count and high level IgM in 
our patient are quite distinct but each has been reported with 
symptoms.7-18 There has been only one Chinese patient report-
ed with high level IgM.19 Hence our report supplements phe-
notype spectrum and suggests Chinese patient might be more 
likely to have increasing immunoglobins.

So far, facial characteristics have only been reported in one 
case including hypertelorism, and sparse, coarse scalp hair.7 
Yet, this patient presented with sparse hair, epicanthus, wide 
and flat nose bridge, nostril anteversion, high columella, deep 
and flat philtrum, cupid lip, and protruding ears (Figure 1A). 
This case shows consistent and more detailed facial character-
istics. With two in eighteen patients has facial distinction, the 
fact CIITA mutation might affect the facial appearance might 
be helpful during clinical diagnosis.

BLS II group A patients showed poor prognosis, with the 
average age of death being four years. The only possible cure 
is hematopoietic stem cell transplantation (HSCT) despite 
only 60% of success rate.20 Thus, acute infection and compli-
cations should be actively treated to alleviate relevant clinical 
symptoms. Intravenous anti-infective drugs, intravenous gam-
ma globulin, parenteral nutrition, and prophylactic use of an-
tibiotics should be taken into consideration as treatment. 

In summary, this article is to report a rare case of BLS II 
with novel pathogenic variants which could enrich the geno-
typic and phenotypic spectrum for this disorder. A literature 
review of the previously reported patients revealed more het-
erogeneous immunologic characteristics and specific facial 
characteristics that were linked to this rare condition.

Supplementary Material (websites utilized)
1.	 1000 Genomes Project  

http://www.1000genomes.org
2.	 Exome Aggregation Consortium 

http://exac.broadinstitute.org
3.	 Genome Aggregation Database 

http://gnomad-old.broadinstitute.org
4.	 Human Genome Mutation Database 

http://www.hgmd.cf.ac.uk
5.	 NHLBI Exome Sequencing Project 

http://evs.gs.washington.edu/EVS
6.	 UCSC ExonPrimer 

http://genome.ucsc.edu/index.html

References
1.	 Hanna S, Etzioni A. MHC class I and II deficiencies. J Allergy Clin  

Immunol. 2014;134(2):269-75.
2.	 Ouederni M, Vincent QB, Frange P, Touzot F, Scerra S, Bejaoui M, et 

al. Major histocompatibility complex class II expression deficiency 
caused by a RFXANK founder mutation: a survey of 35 patients. Blood. 
2011;118(19):5108-18.

3.	 Shrestha D, Szöllosi J, Jenei A. Bare lymphocyte syndrome: an opportunity 
to discover our immune system. Immunol Lett. 2012;141(2):147-57.

4.	 Harton JA, Ting JP. Class II transactivator: mastering the art of major  
histocompatibility complex expression. Mol Cell Biol. 2000;20(17):6185-94.

5.	 Richards S, Aziz N, Bale S, Bick D, Das S, Gastier-Foster J, et al. Standards  
and guidelines for the interpretation of sequence variants: a joint  
consensus recommendation of the American College of Medical Genetics 
and Genomics and the Association for Molecular Pathology. Genet Med. 
2015;17(5):405-24.



Novel variants in CIITA caused type II bare lymphocyte syndrome: A case report 

6.	 Griscelli C, Lisowska-Grospierre B, Mach B. Combined immunodeficiency  
with defective expression in MHC class II genes. Immunodefic Rev. 
1989;1(2):135-53.

7.	 Dimitrova D, Ong PY, O’Gorman MR, Church JA. Major histocompatibility 
complex class II deficiency complicated by Mycobacterium avium complex 
in a boy of mixed ethnicity. J Clin Immunol. 2014;34(6):677-80.

8.	 Steimle V, Otten LA, Zufferey M, Mach B. Complementation cloning of an 
MHC class II transactivator mutated in hereditary MHC class II deficiency 
(or bare lymphocyte syndrome). Cell. 1993;75(1):135-46.

9.	 Bontron S, Steimle V, Ucla C, Eibl MM, Mach B. Two novel mutations in 
the MHC class II transactivator CIITA in a second patient from MHC class 
II deficiency complementation group A. Hum Genet. 1997;99(4):541-6.

10.	 Quan V, Towey M, Sacks S, Kelly AP. Absence of MHC class II gene  
expression in a patient with a single amino acid substitution in the class 
II transactivator protein CIITA. Immunogenetics. 1999;49(11-12):957-63.

11.	 Peijnenburg A, Van den Berg R, Van Eggermond MJ, Sanal O, Vossen JM, 
Lennon AM, et al. Defective MHC class II expression in an MHC class II 
deficiency patient is caused by a novel deletion of a splice donor site in the 
MHC class II transactivator gene. Immunogenetics. 2000;51(1):42-9.

12.	 Wiszniewski W, Fondaneche MC, Le Deist F, Kanariou M, Selz F, Brousse  
N, et al. Mutation in the class II trans-activator leading to a mild  
immunodeficiency. J Immunol. 2001;167(3):1787-94.

13.	 Dziembowska M, Fondaneche MC, Vedrenne J, Barbieri G, Wiszniewski 
W, Picard C, et al. Three novel mutations of the CIITA gene in MHC class 
II-deficient patients with a severe immunodeficiency. Immunogenetics. 
2002;53(10-11):821-9.

14.	 Ahmed A, Reith W, Puck JM, Cheng LE. Novel Mutation in the Class II 
Transactivator Associated with Immunodeficiency and Autoimmunity. J 
Clin Immunol. 2015;35(6):521-2.

15.	 Yu H, Zhang VW, Stray-Pedersen A, Hanson IC, Forbes LR, de la Morena 
MT, et al. Rapid molecular diagnostics of severe primary immunodeficiency  
determined by using targeted next-generation sequencing. J Allergy Clin 
Immunol. 2016;138(4):1142-51.e2.

16.	 Al-Mousa H, Abouelhoda M, Monies DM, Al-Tassan N, Al-Ghonaium A, 
Al-Saud B, et al. Unbiased targeted next-generation sequencing molecular 
approach for primary immunodeficiency diseases. J Allergy Clin Immunol. 
2016;137(6):1780-7.

17.	 Aluri J, Gupta M, Dalvi A, Mhatre S, Kulkarni M, Hule G, et al. Clinical,  
Immunological, and Molecular Findings in Five Patients with Major  
Histocompatibility Complex Class II Deficiency from India. Front  
Immunol. 2018;9:188.

18.	 El Hawary RE, Mauracher AA, Meshaal SS, Eldash A, Abd Elaziz DS, 
Alkady R, et al. MHC-II Deficiency Among Egyptians: Novel Mutations 
and Unique Phenotypes. J Allergy Clin Immunol Pract. 2019;7(3):856-63.

19.	 Chen QY, Wang WJ, Sun JQ, Hou J, Ying WJ, Wang XC, et al. MHC  
classII-deficiency caused by CIITA gene mutation: A report of two cases 
and literature review. Chinese Journal of Practical Pediatrics. 2018;33(1): 
55-9. (In Chinese)

20.	 Small TN, Qasim W, Friedrich W, Chiesa R, Bleesing JJ, Scurlock A, et al. 
Alternative donor SCT for the treatment of MHC class II deficiency. Bone 
Marrow Transplant. 2013; 48(2):226-32. 



Se
x

C
on

sa
n-

gu
in

ity
aff

ec
te

d 
si

bl
in

gs
A

ge
 o

f 
on

se
t

A
ge

 a
t 

di
ag

no
-

si
s 

R
ec

ur
re

nt
 

re
sp

ir
a-

to
ry

 tr
ac

t 
in

fe
ct

io
n

C
an

di
di

-
as

is
C

hr
on

ic
 

di
ar

rh
ea

Fa
ilu

re
 

to
 th

ri
ve

M
al

nu
-

tr
iti

on

R
ec

ur
-

re
nt

 
ot

iti
s 

m
ed

ia

Se
pt

ic
e-

m
ia

O
rg

an
is

m
 is

o-
la

te
d 

(s
ou

rc
e)

Sp
ec

ia
l 

fa
ci

al
 ch

ar
-

ac
te

ri
st

ic
s

O
th

er
 m

an
ife

st
at

io
ns

St
at

us
M

ut
at

io
n

St
ei

m
le

 e
t a

l. 
19

93
♀

N
A

-
5 

m
o

3.
5 

Y
+

+
+

+
+

+
-

Ca
nd

id
a 

al
bi

ca
ns

-
-

al
iv

e 
at

 7
 Y

/o
n 

hi
gh

-d
os

e 
IV

Ig
H

om
o 

c.
29

32
_3

00
3d

el
/

p.
94

0_
96

3d
el

Bo
nt

ro
n 

et
 a

l. 
19

97
♂

-
-

3 
m

o
3 

Y
+

-
-

+
+

-
-

N
A

-
-

al
iv

e 
at

 3
 Y

/p
re

pa
re

d 
fo

r 
bo

ne
 m

ar
ro

w
 tr

an
sp

la
nt

at
io

n

c.
11

41
G

>T
/

p.
E3

81
Te

r.3
31

7
+1

G
>A

Q
ua

n 
et

 a
l. 

19
99

♂
N

A
-

in
 tw

en
-

tie
s

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

di
ed

 b
ec

au
se

 o
f m

ul
tip

le
 

ba
ct

er
ia

l i
nf

ec
tio

ns
 in

 e
ar

ly
 

th
irt

ie
s

H
om

o 
c.

28
85

T>
C

/
p.

F9
62

S

Pe
ijn

en
bu

rg
 e

t 
al

. 2
00

0
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
H

om
o 

c.
32

65
_3

34
8d

el
/

p.
10

50
_1

07
8d

el

W
isz

ni
ew

sk
i e

t 
al

. 2
00

1
Sa

E
♀

-
2 
♀

-
15

 Y
-

-
-

-
-

-
-

St
re

pt
oc

oc
cu

s 
pn

eu
m

oi
ae

/
H

ae
m

op
hi

lu
s 

in
flu

en
za

e

-
-

he
al

th
y 

at
 2

4 
Y/

N
o 

tr
ea

tm
en

t
H

om
o 

c.
14

06
T>

C
/p

.L
46

9P

Sa
M

♀
-

1 
♀

3 
m

o
12

 Y
+

-
-

-
-

-
+

N
A

-
as

ym
pt

om
at

ic
 fr

om
 9

 to
 

12
 Y

al
iv

e 
at

 2
2 

Y/
on

 IV
Ig

 a
nd

 
A

nt
ib

io
tic

s (
oc

ca
sio

na
l)

H
om

o 
c.

14
06

T>
C

/p
.L

46
9P

Sa
A

♀
-

1 
♀

N
A

11
 Y

+
-

-
-

-
-

-
H

er
pe

s s
im

pl
ex

 
vi

ru
s

-
sh

or
t s

ta
tu

re
/h

ep
at

os
pl

en
o-

m
eg

al
y/

sw
el

lin
g 

ly
m

ph
 

no
de

s/
at

ria
l s

ep
ta

l d
ef

ec
t

al
iv

e 
at

 2
1 

Y/
on

 IV
Ig

 a
nd

 
an

tib
io

tic
s

H
om

o 
c.

14
06

T>
C

/p
.L

46
9P

D
zi

em
bo

w
sk

a
et

 a
l. 

20
02

 
SP

♀
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
di

ed
 a

fte
r t

ra
ns

pl
an

ta
tio

n
c.

20
63

G
>A

/p
.W

68
8T

er
 

pa
te

rn
al

 a
lle

l l
os

t

RC
♂

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

C
yt

om
eg

al
o-

vi
ru

s
N

A
N

A
di

ed
 b

ec
au

se
 o

f i
nf

ec
tio

n

c.
30

78
_3

08
0d

el
C

AT
/

p.
10

27
de

lI 
c.

30
04

_3
08

4d
el

/
p.

96
4_

99
0d

el

D
im

itr
ov

a 
et

 a
l. 

20
14

♂
-

-
15

 m
o

5 
Y

+
+

+
+

-
+

+

M
yc

ob
ac

te
riu

m
 

tu
be

rc
ul

os
is/

Ca
nd

id
a 

al
bi

ca
ns

+

ch
ro

ni
c r

hi
no

rr
he

a/
re

cu
r-

re
nt

 o
ra

l u
lc

er
s/

sk
in

 a
bs

ce
ss

-
es

/s
ym

pt
om

m
at

ic
 v

ar
ic

el
la

 
aft

er
 v

ac
ci

ne
 a

dm
in

ist
ra

tio
n/

re
cu

rr
en

t p
ol

ya
rt

hr
iti

s/
ch

ro
ni

c s
in

us
iti

s/
su

bc
ut

a-
ne

ou
s s

ki
n 

no
du

le
s w

ith
 

ec
ze

m
at

oi
d 

le
sio

ns
/m

ed
ia

s-
tin

al
 m

as
s 

al
iv

e 
at

 5
 Y

/o
n 

IV
Ig

 a
nd

 
an

tib
io

tic
 p

ro
ph

yl
ax

is
H

om
o 

c.
33

17
+1

G
>A

A
hm

ed
 e

t a
l. 

20
15

♀
+

1 
di

ed
 in

 
in

fa
nc

y 
fr

om
 

pn
eu

m
on

ia
6 

m
o

9 
Y

+
-

-
+

-
-

-

Pn
eu

m
oc

ys
tis

 
jir

ov
ec

i/R
hi

no
-

vi
ru

s/
H

um
an

 
re

sp
ira

to
ry

 
sy

nc
yt

ia
l v

iru
s

-
pr

of
ou

nd
 n

eu
tr

op
en

ia
/ 

re
na

l t
ub

ul
ar

 a
ci

do
sis

 a
nd

 
an

ti-
th

yr
oi

d 
an

tib
od

ie
s

al
iv

e 
at

 1
4 

Y/
on

 IV
Ig

/ 
an

tim
ic

ro
bi

al
 p

ro
ph

yl
ax

is/
gr

an
ul

oc
yt

e 
co

lo
ny

 st
im

ul
at

-
in

g 
fa

ct
or

H
om

o 
c.

68
2C

>T
/p

.
E2

28
Te

r

Yu
 e

t a
l. 

20
16

 
♂

N
A

1 
♀

 d
ie

d 
aft

er
 

bo
ne

 m
ar

ro
w

 
tr

an
sp

la
n-

ta
tio

n

5 
m

o
5.

5 
m

o
+

N
A

N
A

N
A

N
A

N
A

N
A

Pn
eu

m
oc

ys
tis

 
jir

ov
ec

ii
N

A
N

A
N

A
c.

14
84

T>
G

/p
.L

49
5R

 O
ne

 
co

py
 lo

ss
 o

f t
he

 w
ho

le
 g

en
e

al
-m

ou
sa

 e
t a

l. 
20

16
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
H

om
o 

c.
31

36
C

>G
/p

.
L1

04
6V

A
lu

ri 
et

 a
l. 

20
18

 
♂

-
-

4 
m

o
7 

m
o

-
-

-
+

-
-

-
Ch

ry
se

ob
ac

te
ri-

um
 in

do
lo

ge
ne

s
-

ac
ut

e 
re

sp
ira

to
ry

 d
ist

re
ss

 
sy

nd
ro

m
e

A
liv

e/
on

 IV
Ig

 p
ro

ph
yl

ax
is

H
om

o 
c.

24
36

C
>A

/p
.

C
81

2T
er

El
 H

aw
ar

y 
et

 
al

. 2
01

9 
♂

+
-

6 
m

o
12

 m
o

+
+

+
+

-
-

-
-

-
-

D
ie

d 
at

 1
6 

m
o/

C
au

se
 o

f 
de

at
h 

un
cl

ea
r

H
om

o 
c.

92
9d

el
A

/p
.

A
sp

31
0T

fs
*2

C
he

n 
et

 a
l. 

20
18

P1
♂

N
A

1 
♀

 d
ie

d 
aft

er
 V

ar
ic

el
la

 
va

cc
in

at
io

n
4 

Y
8 

Y
+

-
-

-
-

+
+

Ep
st

ei
n-

Ba
rr

 
vi

ru
s/

Fu
ng

us
-

sin
us

iti
s/

ac
ut

e 
re

sp
ira

to
ry

 
di

st
re

ss
 sy

nd
ro

m
e/

he
rp

es
/ 

he
pa

to
m

eg
al

y, 
sli

gh
tly

 
ha

rd
 te

xt
ur

e/
do

ub
le

 k
id

ne
y 

en
la

rg
em

en
t w

ith
 d

am
ag

e

di
ed

 at
 8

 Y
 b

ec
au

se
 o

f 
in

fe
ct

io
n

c.
53

1C
>A

/p
.S

17
7R

 
c.

24
08

C
>A

/p
.A

80
3V

P2
♂

N
A

1 
na

tu
ra

l 
ab

or
tio

n
2 

m
o

3 
m

o
+

-
+

-
-

-
+

N
A

-
Ra

sh
di

ed
 at

 3
 m

o 
be

ca
us

e 
of

 
se

ps
is

H
om

o 
c.

11
61

G
>A

/p
.

W
38

7T
er

Th
is 

re
po

rt
♂

-
-

9 
m

o
19

 m
o

+
-

+
+

+
-

+

Cy
to

m
eg

-
al

ov
iru

s/
Ac

in
et

ob
ac

te
r 

ba
um

an
ni

i

+

ra
sh

/u
rin

ar
y 

tr
ac

t i
nf

ec
tio

n/
ac

ut
e 

re
sp

ira
to

ry
 d

ist
re

ss
 

sy
nd

ro
m

e/
re

sp
ira

to
ry

 fa
ilu

re
 

an
d 

he
ar

t f
ai

lu
re

A
liv

e 
at

 2
0 

m
o/

on
 IV

Ig
 

pr
op

hy
la

xi
s

c.
12

43
de

lC
,p

.R
41

5f
s*

2 
c.

32
26

C
>T

, p
.R

10
76

W

Asian Pac J Allergy Immunol DOI 10.12932/AP-020720-0898
Ta

bl
e 

S1
. C

lin
ic

al
 p

he
no

ty
pe

s 
an

d 
ge

ne
tic

 fe
at

ur
es

 o
f B

LS
 II

 p
at

ie
nt

s 
w

ith
 C

II
TA

 m
ut

at
io

ns
 r

ep
or

te
d



Novel variants in CIITA caused type II bare lymphocyte syndrome: A case report 

Ig
G

Ig
A

Ig
M

Ly
m

ph
oc

yt
e

C
D

3+  
T 

C
el

ls
C

D
4+  

T 
C

el
ls

 
C

D
8+  

T 
C

el
ls

 
C

D
4+ /C

D
8+  

ra
tio

C
D

16
+ , 

C
D

56
+  N

k 
C

D
19

+  B
 C

el
ls

 
H

LA
-D

R
 ex

pr
es

si
on

 o
n 

m
on

oc
yt

es
, B

 ce
lls

aff
ec

te
d 

do
m

ai
ns

 o
r 

se
co

nd
 st

ru
ct

ur
es

Et
hn

ic
ity

St
ei

m
le

 e
t a

l. 
19

93
no

rm
al

no
rm

al
no

rm
al

no
rm

al
no

rm
al

N
A

N
A

0.
31

 re
ve

rs
ed

N
A

no
rm

al
un

de
te

ct
ab

le
N

LS
3

N
A

Bo
nt

ro
n 

et
 a

l. 
19

97
hy

po
ga

m
m

ag
lo

bu
lin

em
ia

N
A

N
A

N
A

N
A

N
A

N
A

N
A

un
de

te
ct

ab
le

N
LS

2/
G

TP
-b

in
di

ng
 

sit
e/

N
LS

3/
le

uc
in

e-
ric

h 
re

gi
on

s
Au

st
ria

n

Q
ua

n 
et

 a
l. 

19
99

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

un
de

te
ct

ab
le

β-
sh

ee
t

N
A

Pe
ijn

en
bu

rg
 e

t a
l. 

20
00

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

N
A

un
de

te
ct

ab
le

le
uc

in
e-

ric
h 

re
gi

on
s

N
A

W
isz

ni
ew

sk
i e

t 
al

. 2
00

1
Sa

E
no

rm
al

no
rm

al
no

rm
al

no
rm

al
no

rm
al

no
rm

al
no

rm
al

N
A

no
rm

al
no

rm
al

de
fe

ct
iv

e
G

TP
-b

in
di

ng
 si

te
N

A

Sa
M

no
rm

al
ve

ry
 lo

w
 le

ve
l

no
rm

al
no

rm
al

no
rm

al
lo

w
 le

ve
l

hi
gh

 le
ve

l
N

A
no

rm
al

no
rm

al
de

fe
ct

iv
e

G
TP

-b
in

di
ng

 si
te

N
A

Sa
A

lo
w

 le
ve

l
ve

ry
 lo

w
 le

ve
l

no
rm

al
hi

gh
 le

ve
l

hi
gh

 le
ve

l
no

rm
al

hi
gh

 le
ve

l
N

A
no

rm
al

no
rm

al
de

fe
ct

iv
e

G
TP

-b
in

di
ng

 si
te

N
A

D
zi

em
bo

w
sk

a 
et

 
al

. 2
00

2
SP

ve
ry

 lo
w

 le
ve

l
ve

ry
 lo

w
 le

ve
l

lo
w

 le
ve

l
N

A
N

A
ve

ry
 lo

w
 le

ve
l

lo
w

 le
ve

l
N

A
N

A
N

A
un

de
te

ct
ab

le
G

TP
-b

in
di

ng
 si

te
/N

LS
3/

le
uc

in
e-

ric
h 

re
gi

on
s

N
A

RC
ve

ry
 lo

w
 le

ve
l

ve
ry

 lo
w

 le
ve

l
ve

ry
 lo

w
 le

ve
l

N
A

N
A

no
rm

al
no

rm
al

N
A

N
A

N
A

un
de

te
ct

ab
le

le
uc

in
e-

ric
h 

re
gi

on
s

N
A

D
im

itr
ov

a 
et

 a
l. 

20
14

no
rm

al
ve

ry
 lo

w
 le

ve
l

no
rm

al
lo

w
 le

ve
l

ve
ry

 lo
w

 le
ve

l
lo

w
 le

ve
l

0.
5 

re
ve

rs
ed

no
rm

al
hi

gh
 le

ve
l

un
de

te
ct

ab
le

le
uc

in
e-

ric
h 

re
gi

on
s

M
ex

ic
an

- 
A

m
er

ic
an

 a
nd

 
Pe

rs
ia

n

A
hm

ed
 e

t a
l. 

20
15

ve
ry

 lo
w

 le
ve

l
ve

ry
 lo

w
 le

ve
l

lo
w

 le
ve

l
no

rm
al

lo
w

 le
ve

l
ve

ry
 lo

w
 le

ve
l

no
rm

al
< 

0.
1 

re
ve

rs
ed

ve
ry

 lo
w

 le
ve

l
hi

gh
 le

ve
l

un
de

te
ct

ab
le

PS
T 

do
m

ai
n/

N
LS

2/
G

TP
-b

in
di

ng
 si

te
/N

LS
3/

le
uc

in
e-

ric
h 

re
gi

on
s

H
isp

an
ic

Yu
 e

t a
l. 

20
16

 
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
un

de
te

ct
ab

le
 o

r 
de

fe
ct

iv
e

G
TP

-b
in

di
ng

 si
te

N
A

al
-m

ou
sa

 e
t a

l. 
20

16
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
un

de
te

ct
ab

le
le

uc
in

e-
ric

h 
re

gi
on

s
N

A

A
lu

ri 
et

 a
l. 

20
18

 
ve

ry
 lo

w
 le

ve
l

no
rm

al
no

rm
al

no
rm

al
no

rm
al

ve
ry

 lo
w

 le
ve

l
hi

gh
 le

ve
l

N
A

no
rm

al
no

rm
al

un
de

te
ct

ab
le

N
LS

3/
le

uc
in

e-
ric

h 
re

gi
on

s
In

di
an

El
 H

aw
ar

y 
et

 a
l. 

20
19

 
ve

ry
 lo

w
 le

ve
l

ve
ry

 lo
w

 le
ve

l
lo

w
 le

ve
l

no
rm

al
lo

w
 le

ve
l

ve
ry

 lo
w

 le
ve

l
no

rm
al

N
A

N
A

hi
gh

 le
ve

l
un

de
te

ct
ab

le
PS

T 
do

m
ai

n/
N

LS
2/

G
TP

-b
in

di
ng

 si
te

/N
LS

3/
le

uc
in

e-
ric

h 
re

gi
on

s
Eg

yp
tia

n

C
he

n 
et

 a
l. 

20
18

P1
hi

gh
 le

ve
l

hi
gh

 le
ve

l
hi

gh
 le

ve
l

N
A

hi
gh

 le
ve

l
ve

ry
 lo

w
 le

ve
l

hi
gh

 le
ve

l
0.

19
 re

ve
rs

ed
N

A
N

A
de

fe
ct

iv
e

PS
T 

do
m

ai
n

C
hi

ne
se

P2
ve

ry
 lo

w
 le

ve
l

no
rm

al
no

rm
al

N
A

lo
w

 le
ve

l
ve

ry
 lo

w
 le

ve
l

hi
gh

 le
ve

l
0.

1 
re

ve
rs

ed
N

A
N

A
N

A
N

LS
2/

G
TP

-b
in

di
ng

 
sit

e/
N

LS
3/

le
uc

in
e-

ric
h 

re
gi

on
s

C
hi

ne
se

Th
is 

re
po

rt
lo

w
 le

ve
l

ve
ry

 lo
w

 le
ve

l
hi

gh
 le

ve
l

N
A

hi
gh

 le
ve

l
no

rm
al

hi
gh

 le
ve

l
0.

18
 re

ve
rs

ed
no

rm
al

hi
gh

 le
ve

l
N

A
G

TP
-b

in
di

ng
 si

te
/ 

le
uc

in
e-

ric
h 

re
gi

on
s

C
hi

ne
se

Ta
bl

e 
S2

. I
m

m
un

ol
og

ic
 p

ar
am

et
er

s, 
do

m
ai

ns
 a

ffe
ct

ed
 a

nd
 e

th
ni

ci
ty

 o
f B

LS
 II

 p
at

ie
nt

s 
w

ith
 C

II
TA

 m
ut

at
io

ns
 r

ep
or

te
d


