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Patient Vignette (part 1 — Presentation) 

The Clinical Immunology and Research Immunology Laboratories are integrated in a comprehensive 
Immunodeficiencies and Histiocytosis Program at Cincinnati Children's Hospital Medical Center (CCHMC). It 
interfaces with the Molecular Genetics Laboratory (http://www.cincinnatichildrens.org/research/div/genetics),    
as part of the Diagnostic Center for Heritable Immunodeficiencies, as well as with the Blood and Marrow 
Transplantation Program. To illustrate these interactions, each Newsletter will present a Patient Vignette,    
starting with an interesting result obtained in the Laboratory. 
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A Confusing Case of Class Switching? 

12-years Old 2-years Old 

Gated on B  cells Gated on B cells 

Two brothers were seen in our Immunode-
ficiency Clinic for an evaluation of possible 
X-linked Hyper-IgM (XHIGM; a.k.a. HIGM1) 
syndrome (see side-bar on page 8 for HIGM 
classification). 
 
The oldest brother (12 at the time of 
evaluation) was suspected of having HIGM 
syndrome based on his clinical phenotype – 
recurrent sinus and ear infections – and the 
presence of high IgM levels and reduced to 
absent IgG, IgA, and IgE. A previously per-
formed CD40L assay (a screening assay for 
HIGM1) was reportedly abnormal. The 
younger brother (2 yrs old) was diagnosed 
shortly after birth, based on a similar pat-
tern of increased IgM reduced IgG, IgA and 
IgE. Both patients receive IVIG and bactrim 
for PCP prophylaxis. 

While the CD40L assay was in progress, we 
reviewed their B-cell panels. The figures, 
shown below, represent the percentage of 
CD27+ B cells (on gated B-cells). In the 
older brother, 14% of B cells expressed 
CD27, while the younger brother showed a 
percentage of 12% CD27+ B cells. 
 
As discussed in our Spring-2006 Newslet-
ter, CD27+ B cells are measured as part of 
the comprehensive B-cell panel, to deter-
mine the percentage of memory B cells in 
peripheral blood. As shown in the figure on 
page 7, the percentage of memory B cells 
in peripheral blood is age-dependent, and 
typically constitutes >10% of B cells. It  can 
be as high as 25-35% of B cells, even at a 
young age (and independent of prior vacci-
nations). 

CD27-positive B cells in Hyper IgM Syndrome 

See Part 2— Discussion on pages 7 and 8  
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The Diagnostic Immunology Laboratories, 
consisting of the Clinical Immunology 
Laboratory and the Research Immunology 
Laboratory, are committed to providing 
the highest quality, comprehensive clini-
cal testing available to aid in the detec-
tion, diagnosis and treatment of pediatric 
immunologic, as well as oncologic and 
hematologic, disorders. We're committed 
to applying scientific advances to pro-
mote efficiency, enhance patient care 
and improve clinical utility.  
 
The clinical diagnostic laboratories are in 
compliance with all major regulatory 
agencies including CLIA (Clinical Labora-
tory Improvement Amendments), CAP 
(College of American Pathologists), HCFA 
(Health Care Financing Administration), 
HIPAA (Health Insurance Portability and 
Accountability Act) and JCAHO (Joint 
Commission on Accreditation of Health-
care Organizations). 
 
The current menu of immunologic assays 
and information regarding shipping in-
structions is published on the last page of 
this Newsletter. The accompanying Test 
Requisition Form can be obtained through 
our website. Previous editions of the 
Newsletter can also be found at this web-
site:  
 
www.cincinnatichi ldrens.org/
immunodeficiencies 

 
Consequently, recognition of this central 
importance of protein kinase dysfunction has 
spurred development of specific kinase in-
hibitors to target certain diseases (e.g. 
imatinib mesylate (Gleevec) as an inhibitor 
of the Bcr-Abl signaling protein in chronic 
myeloid leukemia). Thus comparison of dif-
ferences in phosphorylation events between 
healthy and diseased cells could be used to 
identify aberrant intracellular behavior that 
underlies certain disorders, both from stand-
point of diagnostics and therapeutics.  
 
Thanks to advances in the field of flow cy-
tometry (FCM), multi-parameter phospho-
FCM is now available to characterize multi-
ple phosphorylated molecules simultane-
ously at the single cell level, using cells 
from all relevant tissues (see references 1-4; 
side-bar).  An increasing number of phospho-
specific antibodies recognizing phospho-
epitopes (e.g. phospho-tyrosine and -serine) 
are now available, as are their non-
phosphorylated counterparts. These include 
proteins belonging to the mitogen-activated 
protein (MAP) cascades, the Janus kinase/
Signal transducer and activator of transcrip-
tion (Jak/Stat) cascades, and tyrosine kinase 
receptors. In addition to new FCM reagents, 
other innovative developments include im-
proved methods for permeabilization, allow-
ing the reagents to bind to the phospho-
proteins, new approaches to visualization 
and analysis of data (akin those used in pro-
teomics), and robotics platforms to facili-
tate high-throughput acquisition of data. 
 

Introduction: 
Protein phosphorylation is an important 
pathway for regulation of protein function 
in living cells. It is relevant for the process 
of signal transduction that regulates gene 
expression, cellular proliferation and differ-
entiation. Cells respond to the environment 
in a stepwise mechanism. Upon engagement 
of a receptor (e.g., growth-, hormone-, 
cytokine-receptor), molecules are recruited 
to the receptor to relay the signal to the 
interior of the cell, resulting in a series of 
events in response to the outside stimulus.  
The predominant mechanism by which sig-
nal transduction occurs is through tyrosine 
phosphorylation of intracellular proteins, 
which in turn induces conformational 
changes in the proteins, allowing other pro-
teins and molecules to dock and interact 
with the phosphorylated protein.  In the 
case of signal transduction pathways, phos-
phorylation is often a transient, reversible, 
process, indicative of the (sequential) acti-
vation of proteins within a cascade of trans-
duction events.  
 
Thus, measurements of phosphorylation of 
specific intracellular (intranuclear) proteins 
provides valuable information regarding the 
specific pathways that have been engaged, 
including the origin of the cellular activa-
tion as well as the kinetics of the response 
to the outside stimulus. It has been well 
recognized that defective phosphorylation is 
linked to a variety of pathological states, 
including cancer, asthma, diabetes, inflam-
matory and immunodeficiency disorders.  
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New Assay Development 
Phospho-STAT5 (pSTAT5) ASSAY 
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Schematic Representation of the Jak/Stat System 
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Phospho-FCM/pSTAT5; 
further reading: 
 
1. Schulz et al. Curr Pro-
toc Immunol. 2007:Unit 
8.17.  
 
2. Nolan. Hematology 
Am Soc Hematol Educ 
Program. 2006;509:123.  
 
3. Krutzik et al. Nat 
Methods. 2006;3:361.  
 
4. Lee et al. J Virol. 
2008;82:3702. 
 
5. Yao et al. Proc Natl 
Acad Sci USA. 
2006;103:1000.  
 
6. Fleisher et al. Clin 
Immunol. 1999;90:425. 
 
7. Aboudola et al. Am J 
Surg Pathol. 
2007;31:233. 
 
8. Martini et al. Am J 
Clin Pathol. 
2008;129:472. 
 
9. Zuluaga Tora et al. Br 
J Haematol. 
2007;139:31. 
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Jak/Stat Pathway: 
The Jak/Stat pathways are especially rele-
vant in the study of immunodeficiency and 
inflammatory disorders. A multitude of 
cytokines and growth factors converge in 
an hour-glass fashion, using limited combi-
nations of Jaks and Stats to transduce the 
signals down-stream and elicit a multitude 
of immune/inflammatory responses. Sim-
plified, binding of the cytokine/growth 
factor to the receptor triggers activation of 
a specific Jak, which subsequently phos-
phorylates tyrosine residues on the recep-
tor (see figure  on the previous page). This 
creates sites for interaction with matching 
Stat proteins that are recruited to the re-
ceptors. In turn, the Stats are tyrosine-
phosphorylated by the Jaks. These phos-
photyrosines then act as docking sites for 
other Stats, mediating their dimerization 
into hetero– and homo-dimers. The dimers 
accumulate in the cell nucleus and acti-
vate transcription of their target genes (in 
an hour-glass fashion).  
 
Detection of Stat phosphorylation by phos-
pho-FCM can test the integrity of the Jak/
Stat-dependent pathways in a variety of 
inflammatory and immunodeficiency disor-
ders. Some of these disorders lend them-
selves for relatively straightforward 
screening by phospho-FCM of relevant 
members of the Jak/Stat cascades (see 
reference 5). Phospho-FCM can test the 
transduction pathway used by the common 
gamma chain family of cytokines in lym-
phocytes.  Cell surface cytokine receptors 
of this family include IL-2, IL-4, IL-7, IL-9, 
IL-15 and IL-12, while Jak3 and Stat5 rep-
resent the convergence of the signal trans-
duction pathway.  
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The lethal immunodeficiency disorder; X-
linked severe combined immunodeficiency 
(X-SCID) is caused by mutations in the gene 
(located on the X chromosome) that en-
codes the common gamma chain (GC) sub-
unit shared by these cytokine receptors.  
Boys who have a mutation in this gene, 
lack T cells and NK cells and have defec-
tive B-cell function (despite the presence 
of B cells). These defects are linked to 
defective function of multiple cytokine 
receptors. In addition to X-SCID, a similar 
autosomal recessive form of SCID has been 
identified by linking the GC cytokine re-
ceptor family to abnormal cellular re-
sponses, mediated by Jak3.  
 
Since both XSCID and Jak3-mutant SCID 
converge at the level of Stat5, phospho-
FCM of Stat5 would provide a screening 
tool for these conditions. This principle is 
represented by the phospho-Stat5 
(pSTAT5) assay. In this assay, whole blood 
is transiently stimulated by IL-2 to activate 
the pathway. This is followed by detection 
of pStat5 in selected lymphocyte popula-
tions by a phospho-specific antibody. In 
the figure below, an example is shown in a 
healthy adult. The red line represents 
pSTAT5 expression in the unstimulated 
condition; the black line represent pSTAT5 
expression in CD4+ T cells  following stimu-
lation (60% positive). In addition to screen-
ing for SCID, the pSTAT assay can also be 
used to test in vitro B-cell function, as 
well as measure (constitutive) stat5 phos-
phorylation in other cells and conditions, 
such as mast cells, and malignancies. More 
about this assay and other phospho-FCM 
applications in future Newsletters.   
 

 
  
 
 
 
 
 
 
 

pSTAT5 Assay  
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AN EXERCISE IN PATTERN RECOGNITION 

The immune system depends on pattern recognition in order to detect danger signals and counteract infections. 
The diagnostic process of immunodeficiency disorders is largely based on pattern recognition as well. This can be 
relatively straightforward, such as observing absence of B cells in X-linked Agammaglobulinemia (XLA), but can 
also be considerably more challenging. Part of the design and execution of immunological assays at the DIL is 
focused on facilitating pattern recognition, and this includes looking at qualitative aspects of data, as well as 
evaluating data that is not part of the primary intention of the assay (i.e. the data that is not reported).  
 
At regular intervals, we will use the Newsletter to  exercise our brains in pattern recognition. Have you discov-
ered an interesting pattern? Share it with us and have it included in a future Newsletter. 
 
1. Skewed CD4:CD8 ratio. An ALPS panel was obtained in a patient with thrombocyto-
penia. The figure represents a dotplot of CD4+ T cells (right upper quadrant) versus non-
CD4+ T cells (left upper quadrant), which in this case corresponds to CD8+ T cells. The 
CD4:CD8 ratio is about 16:1. The patient was suspected of having Wiskott-Aldrich syn-
drome (WAS); the WASP (WAS Protein) assay performed at the same time confirmed this 
diagnosis. The pattern of skewed CD4:C8 ratios (albeit not always as extreme as in this 
case), associated with CD8+ T-cell lymphopenia is typical for WAS. Our only recently 
diagnosed WAS patient, from a series of about 10 patients, who did not reveal this pat-
tern, was an infant with acute CMV infection (also highlighting the ever-present excep-
tions to a rule and the need to regard data in the context of clinical info). 

2. CD21-negative B cells. Sometimes the observed patterns suggest who ordered a par-
ticular assay. The predominant population of CD21-negative B cells (figure on next page) 
is a relatively common pattern, observed in patients with Systemic Lupus Erythematosus 
(SLE). This is often accompanied with other interesting patterns, including reduced 
CD5+ B cells, B cells with bright expression of CD27 and the presence of plasma-blasts, 
defined on the basis of dim CD19 expression in combination with bright expression of 
CD38 and/or CD138. CD21-negative B cells are also observed as part of B-cell reconstitu-
tion following B-cell depletion by rituximab, but in that scenario, the accompanying 
pattern includes increased CD10+/CD5+ and CD27-negative B cells and no plasma-blasts 
(see also Spring-2006 and Spring-2007 Newsletters). 

Skewed CD4:CD8 Ratio in WAS 
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Healthy Control SLE Patient 

3. Bright CD3 expression. As is demonstrated by the top left dotplot, paying attention 
to qualitative aspects can be revealing. It shows a proportion of T cells expressing a 
higher level of CD3 fluorescence intensity (A). These cells express the gamma/delta T-
cell receptor (TcR), indirectly determined by the lack of expression of the alpha/beta 
TcR. As discussed in the Fall-2007 Newsletter, gamma/delta T cells often lack CD4 and 
CD8 (B), and may show increased or decreased expression of other markers, such as 
HLA-DR and CD27 (C). 

CD21-negative B cells in SLE 

Bright CD3 Expression on Gamma/Delta T cells 

Pattern Recognition; 
markers discussed: 
 
• CD3 
• CD4 
• CD5 
• CD8 
• CD19 
• CD21 
• CD27 
• CD38 
• CD138 
• Gamma/delta TcR 
• HLA-DR 
• WASP 
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ELA2/HAX1; further 
reading: 
 
1. Bohn et al. Curr Opin 
Rheumatol. 
2007;19:644. 
 
2. Skokowa et al. Curr 
Opin Hematol. 
2007;14:22. 
 
3. Horwitz et al. Nat 
Genet. 1997;23:433. 
 
4. Klein et al. Nat 
Genet. 2007;39:86. 
 
5. Germeshausen et al. 
Blood. 2008 (Epub ahead 
of print).  
 
6. Germeshausen et al. 
Blood. 2008;107:4628.  
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Two new molecular diagnostic tests will 
join the menu of the Diagnostic Center 
for Heritable Immunodeficiencies (DCHI).   
 
 
The differential diagnosis of neutropenia is 
extensive and includes both acquired and 
inherited diseases. Recent progress in un-
raveling the underlying genetic defects has 
resulted in the identification of several 
genetic mutations that are associated with 
congenital neutropenia. Congenital forms 
of neutropenia can be roughly classified 
into isolated severe congenital neutropenia 
(SCN) and neutropenia as part of congeni-
tal disorders (see reference 1; side-bar).  
 
SCN is characterized by peripheral blood 
neutrophil counts that are consistently 
below 500/µL, and the so-called matura-
tion arrest in the bone marrow, in which 
neutrophil differentiation is halted at the 
promyelocyte/myelocyte stage. The clini-
cal manifestations include omphalitis after 
birth, recurrent skin and oropharyngeal 
infections, as well as deep-seated ab-
scesses in liver, lung and subcutaneous 
tissues, amongst other infections. Individu-
als with SCN have poor wound healing and  
have an increased risk of myelodysplastic 
syndrome (MDS), associated with 
monosomy 7, and acute myeloid leukemia 
(AML). Treatment options include prompt 
and aggressive treatment of infections, 
injections with granulocyte colony-
stimulating factor (G-CSF), periodic bone 
marrow studies to detect MDS, and alloge-
neic stem cell transplantation (aSCT). 
 
A review of the literature (summarized in 
reference 2) suggests that 38-80% of auto-
somal dominant cases of SCN are linked to 
heterozygous ELA2 mutations. ELA2 en-
codes neutrophil elastase, a serine prote-
ase exclusively expressed in neutrophils 
and monocytes. How ELA2 mutations cause 
SCN remains unclear. In addition to SCN, 
ELA2 mutations also cause cyclic neutro-
penia; defined as neutropenia with counts 
below 200/µL for 3-5 days at ~ 3-week 
intervals, while peak neutrophil counts 
often remain below 2000/µL.  

The ELA2 mutation detection rate for cy-
clic neutropenia is higher than for SCN 
(~90-100% of cases). Genotype-phenotype 
relationships appear to indicate that cer-
tain mutations are predominantly associ-
ated with cyclic neutropenia, with no es-
tablished risk of evolution into AML, 
whereas other mutations are more com-
monly found in SCN. It should be realized 
that the patterns of mutations in cyclic 
neutropenia and SCN are distinct when 
populations are studied, but can overlap 
when individual patients are evaluated. 
This suggests that distinguishing between 
cyclic neutropenia and SCN should be done 
on the basis of clinical findings and not on 
the basis of genotype alone. 
 
Approximately 50 years after the first de-
scription of Kostmann syndrome, mutations 
in the gene encoding HAX1 were found in 
the original family. Homozygous mutations 
in HAX1 are associated (non-overlapping 
with ELA2) with autosomal recessive cases 
of SCN. HAX1 encodes a protein critical for 
maintaining and stabilizing the inner mito-
chondrial membrane potential and protect-
ing myeloid (progenitor) cells from under-
going apoptosis. As also observed in ELA2 
mutations, patients with HAX1 have been 
shown to acquire somatic mutations in the 
G-CSF receptor-3 gene (GCSF3R), linked to 
the process of malignant transformation 
(reference 4). Genotype-phenotype rela-
tionships for HAX1 mutations are becoming 
apparent. Most patients identified to date 
are of Middle-Eastern descent, and the 
vast majority carry a specific mutation 
(p.Trp44X). Several new mutations have 
recently been described, associated with 
the presence of an alternative splice vari-
ant (isoform-b) of HAX1, which is also af-
fected by the mutations.  
 
Other neutropenia-associated genes in-
clude WASP (part of the DCHI menu), while 
GFI1 (and others) will join the DIL Menu in 
the near future. 
 
For more information on our DCHI, visit us 
at ASPHO and FOCIS, or visit us online at:  
http://www.cincinnatichildrens.org/dchi 

New Diagnostic Tests for Congenital Neutropenia: ELA2 and HAX1 

News From the Genetics Lab  

www.cincinnatichildrens.org/immunodeficiencies 

Online Tool: 
 
1. Go to www.genetests.org/ 
 
2. Click on  
 
3. Search by Gene 
 - ELA2 
 - WAS 
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The presence of CD27+ B cells in both pa-
tients was unexpected, since HIGM1 pa-
tients typically lack memory B cells in pe-
ripheral blood (compare with figures be-
low, obtained from a 8 year old HIGM1 
patient, and four controls with increasing 
age [CD27 on Y-axis]). The results of the 
CD40L assay provided the context for these 
results, as both patients showed normal 
baseline CD40L expression, as well as nor-
mal upregulation of CD40L expression fol-
lowing T-cell activation. The CD40L gene 
was sequenced in both patients to verify 
the discrepancy between these and previ-
ously obtained results. No mutations in the 
gene encoding CD40L were identified. 

Patient Vignette (part 2 continued from page 1) 
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In light of the clinical phenotype and im-
munological phenotype – our workup 
showed normal to slightly increased IgM 
levels  and near-absent IgA and IgE levels, 
other forms of HIGM were considered. 
Given the apparent X-linked inheritance 
pattern, mutations in the gene encoding 
NEMO were ruled out, while normal CD40 
expression (also part of the B-cell panel) 
ruled out HIGM3. Subsequent genetic test-
ing of the gene encoding Activation-
Induced Cytidine Deaminase (AICDA) re-
vealed bi-allelic mutations, consistent with 
a diagnosis of HIGM2, while the gene en-
coding uracil-N-glycosylase (UNG, HIGM5) 
was normal. 

www.cincinnatichildrens.org/immunodeficiencies 

HIGM Syndrome Classi-
fication: 
 
- HIGM1: defects in 
CD40L gene (X-linked) 
 
- HIGM2: defects in 
AICDA gene  
 
- HIGM3: defects in 
CD40 gene 
 
- HIGM4: unknown    
defect(s) 
 
- HIGM5: defects in   
UNG gene 
 
- HIGM6: defects in 
NEMO gene (X-linked) 

Gated on B cells 

HIGM1 (8-yrs) 

Gated on B cells 

2% 

Lack of CD27-positive B cells in  
(Classic) HIGM1 

Hyper-IgM syndromes are due to so-called 
B-cell intrinsic immunoglobulin class switch 
recombination (Ig-CSR) deficiencies (see 
reference 1 in side-bar). CSR is important 
during the germinal center reaction to 
improve the response to infections, 
through isotype-switching from IgM to IgG, 
IgA, or IgE (with specialized functions, e.g. 
complement activation or presence in mu-
cosal secretions). The germinal center re-
action also includes somatic hypermutation 
(SHM), which incorporates mutations in the 
immunoglobulin molecule in a stochastic 
high-frequency manner, and increases the 
affinity of the molecule for its antigens.  
 

Both CSR and SHM occur in the germinal 
center, but are not dependent on each 
other. Although it has been considered 
that both CSR and SHM require CD40L in-
teraction on activated T cells with CD40 on 
B cells, it has been shown that CD40L-
independent pathways exist. In the case of 
CSR, the BAFF system (see Fall-2007 
Newsletter) can substitute for CD40L/CD40 
(with appropriate cytokines and B-cell an-
tigen receptor engagement), while SHM has 
been found in IgM-expressing B cells, resid-
ing in the splenic marginal zone 
(representing a defense mechanism against 
blood-borne encapsulated bacteria). 
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16.9% 

2-Years 6-Months 

3% 

32% 

Adult 

27% 

8-Years 

Age-dependent Increase in             
CD27+ B cells 
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HIGM; further reading: 
 
1. Durandy et al. Adv Immu-
nol. 2007;94:275. 
 
2. Notarangelo et al. J Al-
lergy Clin Immunol. 
2006;117:855. 
 
3. Durandy et al. Immunol 
Rev. 2005;90:554. 
 
4. Etzioni and Ochs. Pediatr 
Res. 2004;56:519. 
 
5. Jain et al. J Clin Invest. 
2004;114:1593. 
 
6. Imai et al. J Clin Invest. 
2003;112:136. 
 
7. Bleesing and Fleisher. 
Cytometry B Clin Cytom. 
2003;51:1. 

Going back to the issue of CD27+ B cells in 
HIGM syndromes; it has been proposed that 
peripheral blood memory B cells are de-
rived from B cells that have (successfully) 
undergone SHM during the germinal center 
reaction. Immunophenotypically, they ex-
press CD27. While in many cases, the lack 
of CD27+ B cells is indicative of a defective 
generation of memory B cells (see figure 
on page 4 of the Spring-2006 Newsletter), 
the reverse – presence of CD27+ B cells 
indicative of the presence of memory B 
cells – is not the case, as demonstrated by 
HIGM2 patients. In the case of Ig-CSR defi-
ciency on the basis of autosomal recessive 
AICDA defects, many patients show a nor-
mal percentage of CD27+ B cells; yet these 
cells  lack acquisition of somatic hypermu-
tations.  
 
The situation, however, is more complex 
as AICDA mutations located in the C-
terminal part of AICDA have been found in 
which only CSR is defective, but SHM is 
preserved. In these cases, the presence of 
CD27+ B cells may thus appropriately re-
flect the presence of memory B cells. 
Lastly, autosomal dominant transmission of 
AICDA mutations have been found in sev-
eral patients with variable immunodefi-
ciency phenotypes, and preserved SHM in 
some, but not all, patients. The mutations 
affect the nuclear export signal (NES) do-
main of AICDA. CD27+ B cells are present 
in these patients. 

Part 2—Continued 
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An important clinical clue in the evaluation 
of HIGM patients is the presence of lym-
phoid hyperplasia in certain patients with 
HIGM2. Pathological examination of biop-
sied lymph nodes revealed the presence of 
giant germinal centers, filled with highly 
proliferating B cells (also referred to as 
progressive transformation of germinal 
centers). This histopathological entity is 
characteristically found in ALPS and in 
forms of Hodgkin’s lymphoma. Of note, the 
older brother had shown lymphadenopa-
thy, as well as tonsillar hypertrophy in the 
past.  
 
Obtaining an accurate (genetic) diagnosis 
has practical and prognostic implications. 
These include the association with autoim-
munity, and liver disease (associated with 
Cryptosporidium infection), the risk of PCP 
pneumonia (and need for PCP prophylaxis), 
and the risk of lymphoma that are rela-
tively well characterized in HIGM1, but – 
so far -do not appear to be present in 
HIGM2. On the other hand, HIGM2 (as wells 
the other HIGM forms) are somewhat 
“new” disorders. And thus, more needs to 
be learned about these, and other condi-
tions of defective CSR and/or SHM. From a 
practical standpoint, CD27 measurement 
on B cells should be regarded with caution, 
and in the context of other information. 
Other (flow-based) methods are needed as 
well in order to measure memory B cells 
(see future Newsletter). 
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                     RECAP 
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RECAP 
 
In this Newsletter, the following assays were discussed: 
 
1] B cell Panel 
Flow cytometry-based panel to provide an immunophenotypic overview of 
B-cell development and differentiation, representing the main circulating B-
cell subsets. Also used to monitor B-cell reconstitution following B-cell deple-
tion. See also Spring-2006 Newsletter and Spring-2007 Newsletter.  
 
 
2] CD40L Assay 
Flow cytometry-based screen for HIGM1, measuring expressing and up-
regulation of CD40L on activated T cells. Assay includes measuring expres-
sion/up-regulation of ICOS to screen for ICOS defects, as well as to deter-
mine overall integrity of T-cell activation. See also Patient Vignette in Fall-
2007 Newsletter and Spring-2006 Newsletter (ICOS). 
 
 
3] pSTAT5 Assay 
Flow cytometry-based assay to measure phosphorylation of Stat5 in vitro. It 
is intended to complement current screening assays for SCID. It will offi-
cially be added to the DIL Menu in the near future, but is currently available 
by request (contact the DIL for details). 
 
 
4] ALPS panel 
Assay to screen for ALPS and determine nature of DNTC populations. See 
also Fall-2005 Newsletter and Fall-2007 Newsletter.  
 
 
5] WASP Assay 
Flow cytometry-based assay to screen for Wiskott-Aldrich Syndrome (WAS). 
See also Patient Vignette in Spring-2007 Newsletter.  
 
 
6] sCD163 
ELISA-based assay to measure soluble CD163; a biomarker for activated 
macrophages and histiocytes in hemophagocytic disorders, such as HLH  
and macrophage activation syndrome (MAS). sCD163 correlates inversely 
with cell surface CD163 expression on monocytes that can be measured 
with the (flow-based) Leuko64 assay. 
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           BULLETIN BOARD FEEDBACK 

Darryl’s Team 

We would like to hear from our Customers. We invite you to share your questions and com-
ments with us . This can be regarding existing assays, new assays that you might be inter-
ested in, the way we report results, other services that we can provide, etc. Feel free to 
send/fax/email your comments to us (fax: 513-636-3546; email: immunodeficien-
cies@cchmc.org).   

  CONVENIENT ACCESS TO PATIENTS’ RESULTS: LABTEST.COM 
 
In the Spring-2007 Newsletter, we introduced LABTEST.COM  
 
This Web-based program provides a platform for easy and fast access to patients’ results. 
Using any standard internet browser, Labtest.com enables you to view reports from the 
Diagnostic Immunology Laboratories the moment they are generated. There’s no need to 
wait for a faxed report. For more information or to establish an account, contact our cus-
tomer service representative; Julie Beach, at 513-636-4685 or julie.beach@cchmc.org  

  THE SOLUBLE CD163 ASSAY IS BACK! 
 
Back on the DIL Menu: the soluble CD163 (sCD163) assay  
 
CD163 is a member of the cysteine-rich scavenger receptor superfamily. It is a protein that 
is almost exclusively expressed on human monocytes and macrophages and their deriva-
tives. It is cleaved by a matrix metalloproteinase into a soluble form in response to pro-
inflammatory stimuli. It has been determined that increased levels of soluble CD163 
(sCD163) are specific for macrophage activation in the context of HLH, and not reflective 
of inflammation per se. In combination with soluble IL-2Ralpha levels, measurement of 
sCD163 is helpful in determining histiocyte activation (in parallel with measuring ferritin) 
in HLH and macrophage activation syndrome (MAS); at baseline and in response to HLH 
therapy (see also Bleesing et al. Arthritis Rheum. 2007;56:965).  
 
The sCD163 assay has been completely overhauled, using new reagents. In addition, a new 
age-appropriate reference range has been established. In cases of low sCD163 levels, but 
suspected HLH/MAS activity, cell surface expression of CD163 on monocytes can be deter-
mined, using our CD64 assay (Leuko64 kit, see Fall-2005 Newsletter) as a control measure-
ment, given the inverse relationship between cell surface and soluble CD163. 
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  COME VISIT US AT ASPHO AND FOCIS! 

The DIL is a component of the Diagnostic Center for Heritable Immunodeficiencies (DCHI; 
http://www.cincinnatichildrens.org/dchi). The DCHI will be present at the 21st Annual 
Meeting of the American Society of Pediatric Hematology/Oncology (ASPHO), May 14 — 
May 17, in Cincinnati, as well as at the Annual Meeting of the Federation of Clinical Immu-
nology Societies (FOCIS), June 5 — June 9, in Boston. 
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CURRENT MENU OF AVAILABLE TESTS 

Cincinnati Children’s Hospital Medical Center          
is a FOCIS Center of Excellence 
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