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1. Seidel M. JACI Pract 2019. 2. Ameratunga R. Clin Rev Allergy Immunol 2021

CVID Diagnostic criteria

Criterion Description

Serum Immunoglobulins
Marked decrease of IgG and IgA (with or 

without low IgM)

Age of Onset Onset of immunodeficiency >2 years of age

Vaccine Response/ 

Isohemagglutinins

Poor/absent response to vaccines and/or 

absent isohemagglutinins

Exclusion of Secondary 

Causes

Exclusion of defined causes of 

hypogammaglobulinemia (e.g., protein loss, 

drugs, malignancy)

Exclusion of Monogenic 

Disorders

Exclusion of known monogenic 

immunodeficiencies (by genetic testing if 

indicated)

Clinical Features
Recurrent/severe infections, autoimmunity, 

lymphoproliferation, granulomatous disease

Immunological Features

Poor antibody production, abnormal B cell 

subsets (e.g., reduced switched memory B 

cells)

88%

48%

47%



How well can we diagnose and 
predict CVID course?

Wehr et al 2008
Sánchez-Ramón et al 2008 
smB phenotype
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Impaired Switched-memory B cells in CVID
Current hallmark of CVID

. Common variable inmunodeficiency in adults:  current diagnostic protocol and laboratory measure.  Expert Rev. Inmunol. 9 (10). (2013). Sánchez-Ramón Clin Immunol 2008

% of pacientes

P=0.002 log-rank test

P=0.007 log-rank test

P=0.009 log-rank test

Granuloma

Autoimmune diseases

Splenomegaly

40 40 800
≤ 0.55>0.55

Switched memory%



CVID Severity scale by Ameratunga et al. 

Mild Moderate Severe

1 5 10

Diapositiva cedida por K. Guevara
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VISUAL score: Variable Immunodeficiency
Score Upfront Analytical Link

Guevara-Hoyer. Scientific Reports 2021

VISUAL SCORE 1 2 3 4

smB lymphocytes (%) Normal < 8% < 2% < 1%

IgA (g/L) Normal-

2SD

< 2SD - < 0.07

IgM (g/L) Normal - - > 230 

Specific Ab responses Normal Alterado ONLY to  

polysaccharide or protein Ag

Altered to polysaccharide

and protein Ag

CD4+ T lymphocytes (µ/mL) 700-1,500 500-700 200-500 <200



VISUAL score better predicted a bad CVID 
prognosis

VISUAL  ≥10  superior to smB phenotype (p=0.01)2

30% of 50 patients with CVID with bad prognosis would have not been detected by smB2

10
AUC, area under the curve; CVID, common variable immunodeficiency; NPV, negative predictive value; ROC, receiver operating characteristics; SE, sensitivity; smB, switched memory B cells; VISUAL, 
variable immunodeficiency score upfront analytical link. 
1. Sánchez-Ramón S. Unpublished data; 2. Figures reproduced from Guevara-Hoyer K, et al. Sci Rep 2021;11:12211 with permission from Springer Nature (CC BY 4.0).

SE: 85% vs 55%

NPV: 77% vs 58%

AUC ROC: 0.72 vs 0.64

Relationship between patient age and Cluster-B progression:

VISUAL provided a more accurate 

identification of clinically meaningful 

outcome than smB phenotype alone2

VISUAL score ≥ 10 showed 

8.94-fold higher odds of severe 

prognosis than below this threshold1

Patients with a VISUAL score ≥10 

points progressed to cluster B faster 

than those with a 

VISUAL score <102 
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345 adult CVID patients

2 patients with high kappa/Lambda: NHL

Serum Free Kappa/Lambda in CVID
A highly sensitive and specific tool in the diagnostic work-up of CVID

Compagno N. JACI 2015. Scarpa R. Front Immunol 2020. Hanitsch LG JoCL 2018. 
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sFLC in CVID showed Higher
Performance than Vaccine response

Marina Garcia Prat. Avaluació genètica amb eines de seqüenciació massiva d'una cohort de pacients amb immunodeficiència comuna variable (IDCV). UAB. 2023 

148 CVID patients

Biomarker N % 95% Inferior 
limit

95% Superior 
limit

Altered vaccine responses 69/81 85,2% 0,7745 0,9292

smB 39/92 42,4% 0,3229 0,5249

sFLCs 73/87 83,9% 0,7619 0,9163

∑κ+λ 78/87 89,7% 0,8326 0,9605

Biomarker %

κλ Phenotype Κ-λ+ 16,1%

Κ+λ- 3,4%

Κ-λ+ 1,1%

Κ-λ- 79,3%

κ/λ ratio Decreased 2,3%

Normal 94,3%

Increased 3,4%

∑κ+λ Decreased 89,7%

Increased 10,3
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B cell maturation antigen (BCMA) in CVID Diagnosis
sBCMA <15 ng/mL had 97% PPV for CVID or XLA 

Maglione JP. J Allergy Clin Immunol Pract. 2021

AUC ROC 

curve

Se Sp Optimal Cut-off level

0.9448 for CVID 73% (64 − 81, 95% CI) 96% (87 − 99 CI) 15

165 patients
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Different markers within different B cell biology 
events

BCMA, B-cell maturation antigen; BM, bone marrow; FLC, free light chain GC, germinal centre; LN, lymph node; PC, plasma cell.
Figure adapted from Dogan A, et al. Blood Cancer J 2020;10(6):73 with permission from Springer Nature (CC BY 4.0).

FLC

immunoglobulin

BCMA

Normal B cell 
differentiation

BCMA expressionFLC assembly

Immature 
differentiation 

Late B-cell maturation and plasma cell 
differentiation
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Comparison of Diagnostic Performance 
Among Biomarkers: Multivariate analysis
Compared to Healthy Controls and IgA Deficiency patients

Guerra T. JoCI 2024

Biomarker AUC ROC curve Sensitivity Specificity Optimal cut-off level

smB phenotype 0.923 (CI 95% 0.841–1.005) 69% 94% 2.0

Specific Ab response 100% 82% -

VISUAL score 0.8971 (CI 95% 0.79–0.99) 72.73% 94.74% 10.0

sBCMA 0.9625 (CI 95% 0.92–1.00) 92.68% 85.00% 15.0

∑κ+λ 0.9380 (CI 95% 0.86–1.00) 100.00% 88.00% 20.2
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Multivariant analysis for Diagnostic performance 
in CVID

Sensitivity and specificity 100%.

49 CVID+DIgA

patients

Specific Ab 

responses

Normal Altered

>20 <20

κ+λ

sBCMA

κ+λ

ρ 0.631

p value 

(bilateral)
<0.0001

n 49 κ+λ

smB

ρ 0.407 0.145

p value 

(bilateral)
0.001 0.18

n 49 49 smB

VISUAL

ρ -0.587 -0.295 -0.605

p value 

(bilateral)
<0.0001 0.06 <0.0001

n 49 49 49

Guerra T. JoCI 2024
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Conclusions

❑ BCMA and sum of kappa/lambda FLCs discriminate CVID from other PID 

and SID.

❑ sBCMA and ∑κ+λ can complement vaccine responses in CVID diagnosis to

take immunoglobulin-replacement therapy decisions without delay.

❑ Cut-offs of sBCMA of 15 and ∑κ+λ of 20 have an excellent CVID diagnostic

performance.

❑ VISUAL may add predictive information over switched memory B cells

❑ High sBCMA and ∑κ+λ titles may indicate risk of B-cell lymphoproliferation



Thank You / 
Questions

21



22
Vajdic CM Blood 2010. Resnick ESBlood 2012. Kralickova P Front Immunol 2019. Pulvirenti F Front 
Immunol 2018. Chapel H Blood 2008

Cancer in Common Variable 
Immunodeficiency

▪ 473 CVID patients (Resnick ES): 21%

▪ Lymphoma 8.2%. Most common NHL
▪ Other cancers 7%

▪ 295 CVID patients (Kralickova P): x6

▪ Lymphoma 6.1% (NHL=HL) & Gastric cancer 2%
▪ ITP as a risk factor of lymphoma
▪ CTLA4 and PIK3CD mutation (n=8)

▪ 455 CVID patients (Pulvirenti F): cancer 25.5%; 4% >1 cancer

▪ Lymphoma 8.4% (NHL>HL) & Gastric cancer 5.5%
▪ Policlonal lymphadenopathy: premalignant
▪ Other cancers: 17.1%
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Cancer as a leading cause of Mortality in 
CVID

1. Resnick ESBlood 2012

2. Pulvirenti F Front Immunol 2018

▪ 473 CVID patients (Resnick ES):

▪ Risk of death x11 in non-infectious complications: 

lymphoma

▪ 2nd cause of death after lung failure (lymphoma)

▪ 455 CVID patients (Pulvirenti F): 

▪ Cancer 1st cause of death: 60.3%

▪ Gastric Ca: leading cause mortality x10-fold excess

mortality

Female Male



Secondary Immunodeficiency

• SID is an acquired impairment of the immune system1,2

• SID may occur due to external factors, such as an underlying condition or a 

side effect of medication1,2

• SID is 30x more common than PID3

PID, primary immunodeficiency; SID, secondary immunodeficiency.
1. Ballow M, et al. Front Immunol. 2022;13:928062; 2. Sánchez-Ramón S, et al. Front Immunol. 2019;10:586; 
3. Patel SY, et al. Front Immunol. 2019;10:33. 

• A patient with cancer not only confronts with the disease, but also

with immune vulnerability.



Edges between SID & PID

25

Primary

Immunodeficiency

Hematological

Malignancy

Secondary

Immunodeficiency



Cunningham-Rundles C J Clin Immunol 1989

SID and PID show similar infection profiles

No. of patients

n=77 %

Recurrent bronchitis, sinusitis, 

pneumonia

66 78

Pneumonia 32 42

History of Herpes Zoster 17 22

H. Pylori infection 15 19

Sepsis (Pseudomona sp, 

pneumococcus, H. influenzae, Listeria) 13 17

Recurrent urinary tract infections 12 16

Recurrent oral herpes 7 9

Mycoplasma pneumonia

VEB 5 6

Pulmonary TB 5 6

Oropharyngeal candidiasis 4 5

Viral hepatitis 4 5

Campylobacter enteritis 3 4

Aspergillus sp. 3 4

Cellulitis 3 4

Cytomegalovirus infection 2 3

Meningitis (Pseudomona sp, 

pneumococcus, H. influenzae)

1 1

Human Papillomavirus 1 1

Cryptogenic Organizing Pneumonia 1 1

Recurrent parotitis 1 1

Pneumocystis jirovecii infection 1 1

Osteomyelitis 1 1

Pyoderma gangrenosum 1 1

Ochoa J  2020 Clin Immunol

CVID SID



Changing paradigm from oncogene-targeting to 
immune checkpoint-modulating

Targeting cancer cells

Oncogenes 

Targeting immune cells

Immune checkpoints

Cancer immunotherapy has emerged as one of the main pillars of cancer treatment because it is personalised, 

long-lasting, targeted and as safe as other methods, such as surgery, radiotherapy and chemotherapy1,2

Figure provided courtesy of the speaker.3



Tumour survival

Tumour proliferation

Defective cytotoxicity

The Cancer & Immunity Nexus: 3E Theory

Elimination:1,2

Immune cells recruited to try to 
mount an efficient anti-tumour 
immune response

CD8+ 

T cell NK T cellCD4+ 

T cell

M
DC

γδ T cell

Cell stress 

ligands

CD1d
MHCI

BB

Equilibrium:1,2

Balance between tumour 
containment and selective 
immune pressure

IL-12
IFNγ

IL-23

B

B

Escape:1,2

Selected tumour clones

can elude the immune 

response and 

successfully progress

PD-L1

Stromal cell

M

B

BB

Figure adapted from O’Donnell JS, et al. 2019.1

NK cell

Immunosuppressive cell types

• TAM
• MDSC
• Treg cell

Upregulation of surface molecules

• HLA-G and/or HLA-E
• CD155 and/or CD112
• CD47
• PD-L1 and/or PD-L2
• CD39 and/or CD73

Dysregulation of secreted 
signalling molecules

• CCL4
• IL-2
• IL-15
• IL-12

• CCL2
• IL-10
• TG β



If Immunodeficiency is First: Can we Advance
its Complications?

Intersection point: 

Immune escape

TUMOUR GROWTH AND PROGRESSION

IMMUNODEFICIENCY

Watch and wait Treat

Figure adapted from Kumar S, et al. 2017.

centre Peripheral bloodBone 
marrow



A focus on SID incidence and the 
consequences

~25–50% of deaths 

related to infection1

~80% experience a 

serious infectious event2

Hypogammaglobulinaemia 

in up to 85% of patients1

CLL

Infections cause

~25–45% of deaths3,4

7x bacterial infection;

10x viral infection4

SID affects over 90% of patients5

MM

Hypogammaglobulinaemia

associated with lower OS6

Hypogammaglobulinaemia in 

15% of patients at diagnosis7

Lymphoma

Hypogammaglobulinaemia in 54% of 

patients post rituximab and

33% post immune/chemotherapy7
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Beyond Infections…

Pasquale L. Fedele & Stephen Opat . Leukemia & Lymphoma 2025

Cardiovascular disease

Second malignancy

Bone disease

Frailty

Dental problems

Psychological and emotional problems

Social and financial problems



SID scope

Antibody

deficiency

Neutropenia

o Need classification

o Infectious risk stratification

Defects on Mo/MDSCs Defects on NK cells

B cell memory defect

T cell deficiency

Hypocomplementemia



*95% CI: 1.30–10.40. †95% CI: 1.20–8.58.

B-CLPD, B-cell chronic lymphoproliferative disease; C, complement factor; CI, confidence interval; CID, combined immunodeficiency; HR, hazard ratio; PAD, primary antibody deficiency; PID, primary immunodeficiency; 

Neu, neutrophils; NK, natural killer cells; SID, secondary immunodeficiency; T, T lymphocyte.

Ochoa-Grullón J, et al. Biomed. 2022;10(8):2020.

• Severe infection: 3.69-fold higher risk with 

CID compared with PAD (P=0.001)*

• Progression of cancer observed earlier in CID 

compared with PAD: HR=3.21 (P=0.005)†

CID
n=24
(29%)

PAD
n=54
(71%)

SID
n=83

(100%) PAD
n=59
(71%)

T
n=9

(11%)

Neu
n=2
(2%)

C
n=9

(11%)

NK
n=8

(10%)

Figure adapted from Ochoa-Grullón J, et al. 2022.

Progression-free survival according to 

immune defect phenotype

HR: 3.21
95% CI: 1.2–

8.58
P=0.0053

Immunophenotyping: Classification of SID to B-
CLPD by analogy with PID



Can we study SID across different B-CLPDs?

B-CLPD, B-cell chronic lymphoproliferative disorder; CI, confidence interval; CLL, chronic lymphocytic leukemia; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; HR, hazard ratio; MGUS, 

monoclonal gammopathy of unknown significance; SID, secondary immunodeficiency. 

1. Ochoa-Grullón J, et al. Biomed. 2022;10:2020; 2. Ochoa-Grullón J, et al. 2021. Protocolisation of the treatment with gammaglobulins in patients with haemtological malignancy.

Cancer progression adjusted by clinical 

stage

High grade/low grade adjusted by B-CLPD diagnosis
 HR: 3.285; 95% CI: 1.324–8.147; P=0.010

Cancer progression: No difference by disease

Cancer progression across different B-

CLPDs

Figure adapted from Ochoa-Grullón J, et al. 2022, Ochoa-Grullón J, et al. 2021 and speaker experience.1–3



The Need for Change: Optimizing Diagnosis Flux in 
Patients with BCLPD

• Oncohematological patients with recurrent and severe infections.

• High risk hospitalizations.

• Multidisciplinary team: Hematology, Immunology, Preventive Medicine, Pharmacy

• AI for early PID diagnosis.

• Optimized protocols for vaccines and IgRt administration.

Reactive strategy

Proactive strategy

Early detection and prophylaxis = less

infections, better QoL.

Personalized medicine.

Reduction of hospitalizations and costs.

Optimization of resources with AI (89,5% of

diagnostic sensitivity).

Patients Hospital



Optimising diagnostic flow for patients with B-
cell targeted therapies or BCLPD

HEMATOLOGY DEPT.

Unit of Oncohematology

Dr. Celina Benavente Cuesta

Coordination of patients’ flow: Dr. Ascensión Peña

Patients at diagnosis of:

• NHL (“Preferent” CODE for high-grade)

• CLL

• MGUS with infections

• MM

IMMUNOLOGY DEPT.

Consultation of Immunoprevention in 

OncoHematology

Dra. Silvia Sánchez-Ramón

Immune evaluation & Immunoprevention

SPECIALIZED NURSE: education and training of the

patient

PREVENTIVE MEDICINE DEPT.

Dr. Alberto Mariano Lázaro

Dr. Gloria Mato Chain

Complete vaccination

PHARMACY DEPT.

Dra. Teresa Benítez Giménez

Protocol of Treatment: IgIV & IgSC

PHARMACOLOGY DEPT.

Dr. Leonor Laredo Velasco

Pharmacoeconomic studies



4. Zhang J, et al. N Engl J Med 2016;374(14):1391; 5. Zur Hausen H. Virology 2009;392(1):1−10; 

6. McLaughlin-Drubin ME, Munger K. Biochim Biophys Acta 2008;1782(3):127–150.
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PID: The Cancer Paradox

ox1.4-5 cancer in registry-based studies
o60-70% are lymphoid malignancy
oPID-specific: for ex. lymphoproliferative
syndromes: 5 to 10-fold in CVID patients, 
BUT lower incidence on most common
cancers than general population.
oOne leading cause of mortality

PID        Cancer

•20% of cancer cases in humans are associated with 
infections (PID and SID)

•Up to 10% of haematological cancers 
are associated with congenital syndromes in childhood1,2

•Preliminary studies in NHL: Combined germline mutations 
in 2.8–86% PID cases

•Up to 62% PID diagnoses in 51 children with LPD (29% HLH)

Hematological Cancer PID

Maffeis, M Front Immunol. 2019; Leeksma OC. Blood Cancer J. 2017; Zur Hausen H. 

Virology. 2009;. Narod SA. Br J Cancer. 1991;. McLaughlin-Drubin & Munger. 

Biochim Biophys Acta. 2008; Forbes LR J Allergy Clin Immunol. 2022.



modified from PID, primary immune deficiency.
Adapted from Hauck F, et al. J Allergy Clin Immunol 2018;141(1):59−68.e4. Ballow M, et al. Front Immunol 2022;13:928062.

Intrinsic cause

Mechanisms of malignancy in PID

Cartilague-hair hypoplasia. XLN, WAS

Stem cell & myeloid
development defects

Lymphocyte
development, 

differentiation & 
apoptosis defects

Lymphocyte co-signaling, 
cytoskeleton, cytotoxicity & 

metabolism defects

Cell-cycle check-
points & 

cytokinesis

Defects of chromosome
stability, telomere

maintenance & DNA repair

Transforming
(viral) infection

Chronic tissue
inflammation

Impaired specific
immunosurveillance

SCN, GATA2, SDS, CHH

(S)CID, CVID, ALPS

(S)CID, CVID, 

ALPS

ICF, DKC, (S)CID, AT, NBS, 

Bloom, etc

Any PID, defects

of adaptive

immunity

Any PID, defects of 

innate immunity

(S)CID, EV, WHIM

MDS, AML

Carcinoma

LPD/HLH

Lymphoma, leukemia

Sarcoma

Mioma

Extrinsic cause



Navigating the labyrinth: How to distinguish 
PID from SID

Ab, antibody; B-CLPD, B-cell chronic lymphoproliferative disorder; CVID, common variable immunodeficiency; Ig, immunoglobulin; IH, immunohistochemistry; PCR, polymerase chain reaction; 
PID, primary immunodeficiency; SD, standard deviation; SID, secondary immunodeficiency.
1. Ballow M, et al. Front Immunol. 2022;13:928062; 2. Yi S, et al. Clin Transl Immunol. 2020;e1105; 3. Lehman H, et al. Curr Med Res Opin. 2015;31(4):697–706; 4. Content based on the 
knowledge and experience of the speaker; 5. Ochoa-Grullón J, et al. Biomed. 2022;10:2020.

PID

SID

Variables PID SID

Recurrent/severe infections, autoimmune 
disease, enteropathy

• PAST medical history1 
• Family history1

• AFTER cancer and/or 
cancer therapy, other 
causes1

Immunological variables at B-
CLPD diagnosis

• Low IgG/IgA (<2 SD)1

• Low levels of natural Ab1

• Low Ab responses at cancer diagnosis (primary and 
secondary)1

• Very low serum-free kappa/lambda (CVID)1

• Defect in memory B-cell phenotype1

• Specific PID signatures of T-cell subsets2

• Normal/low secondary 
responses1

B-cell reconstitution after therapy • Not applicable1 • Rare but possible1

Response to cancer therapy • Toxicity, infections, secondary cancer, recurrence1 -

Genetic studies • Germline mutations associated with PID/B-CLPD1 -

Preventive strategies • Active surveillance of other complications (endoscopy), 
choose cancer immunotherapy, PCR/IH oncogenic 
viruses1

• Family evaluation3,4

• Genetic counselling3,4

• Specific targeted therapies4,5

-
Image developed courtesy of speaker.4



151 B-CLPD 
patients with 

SID

CVID ESID Criteria
1. Increased 

susceptibility to 
infection (prior B-CLPD) 

2. Marked decrease of 
IgG & IgA

110 “Suspected-PID” 41 “SID”

37 variables 
(19 clinical and 18 analytical)

Bivariate analysis

Logistic regression model 
and unsupervised machine 
learning algorithm (Rpart) 

Statistically significant variables

Diagnostic Tree 
Decision Model 

AI Model to Identify IEI in Patients with SID



Bivariant analysis

AI Model to Identify IEI in Patients with SID

151 B-CLPD 
patients with 

SID

110 “Suspected-PID”

41 “SID”

19 clinical
variables

18 immunological
variables

Palacios-Ortega et al.  Journal of Clinical Immunology 2024. 

“SUSPECTED 

PID GROUP”

N= 110

“SID GROUP”

N=41
p

Age at B-CLPD diagnosis 

(median(SD))
53.57 (15.35) 59.54 (11.91) 0.037

Rituximab treatment 63 (61.76) 13 (38.24) 0.028

Childhood recurrent/severe 

infections
57 (53.77) 0 (0) <0.001

Recurrent/severe infections 

pre-BCLPD
53 (51.46) 1 (2.56) <0.001

Family history of B-CLPD 41 (37.96) 5 (12.82) 0.006

IgRT 72 (67.29) 15 (39.47) 0.004

IgG at B-CLPD diagnosis
574.00 (387.50 - 

928.00)

712.00 (494.00 - 

1325.00)
0.027

sFLC kappa
10.40 (6.50 - 

17.40)

16.90 (10.80 - 

23.40)
0.002

sFLC lambda
9.10 (5.70 - 

16.40)

17.00 (11.10 - 

24.10)
<0.001

Sum kappa+lambda
19.10 (11.90 - 

36.80)

36.00 (26.70 - 

73.20)
<0.001

smB memory B 0.00 (0.00 - 6.50)
7.80 (0.00 - 

23.65)
0.010

Leukocytes
6000.00 (4600.00 -

9200.00)

8000.00 (5800.00 

- 14900.00)
0.0275



Clues for clinical 
assessment at B-CLPD 
diagnosis:

Early age at 
diagnosis

Clues for analytical 
assessment at B-CLPD 

diagnosis:

Childhood recurrent/severe 
infections

Family history of B-
CLPD

Higher needs of 
IgRT

Higher needs of 
Rituximab

More vulnerable to 
immunodepletion and infection-
related complications??

More aggressive B-
CLPD??

sFLC

sFLC sum (𝛋 + 
𝛌)

Switched memory B 
cells (smB)

Leukocytes

Palacios-Ortega et al. Journal of Clinical Immunology. October 2024



AI Model to Identify IEI in Patients with SID

65 NHL 
patients with 

SID

52 NHL “Suspected-
PID”

13 NHL 
“SID”

19 clinical
variables

18 immunological
variables

Variable
"PID-suspected 

NHL group"
No. = 52

"SID NHL 
Group"
No. = 13

P-value

Childhood recurrent&severe 
infections 21 (40.4%) 0 (0%) 0.005
Infections prior to NHL 
diagnosis 23 (44.2%) 1 (7.7%) 0.01
Infections after NHL 
diagnosis 30 (57.7%) 4 (30.8%) 0.08
Malabsorptive syndrome 17 (32.7%) 2 (15.4%) 0.22
Second primary neoplasia 15 (28.8%) 2 (15.4%) 0.32
Family history of B cell 
neoplasms 8 (15.4%) 0 (0%) 0.13
Serum IgM at NHL diagnosis 
(mg/dL)

56.12±44.54
40

225.23±19.79
56 <0.0001

Sum kappa+lambda (mg/dL) 23.48±15.06
15

33.00±12.00
23 0.03

Class-switched memory B 
cells (%)

2.06±5.29
0

6.33±2.12
9 0.006



AI Model

AI Model to Identify IEI in Patients with SID

151 B-CLPD 
patients with 

SID

110 “Suspected-PID”

41 “SID”

19 clinical
variables

18 immunological
variables

Accuracy 92%



HETEROZYGOUS 

MUTATIONS

AR heritage

SOMATIC 

MUTATIONS

MOSAICISM

POLYGENY / 

OLIGOGENY

Late-onset PID

Genetic questions



Genetic Variations around Hematologic Cancer
66% of 59 “Suspected-PID” → genetic variants related with IEI

30% redundant variants



Genetic screening revealed the presence of IEI in 
66% of 59 “Suspected-PID” 

59 “Suspected-PID” 25 PID

40% 60% 36% 64%

35.3%

21.6%

15.7%

13.7%

30%

25%

20%

10%

15%

4%

Maria Palacios-Ortega et al. “Dissecting Secondary Immunodeficiency: Identification of Primary Immunodeficiency within B-Cell Lymphoproliferative Disorders”. Journal of 
Clinical Immunology. October 2024



59 “Suspected-PID” 25 PID

40% 60% 36% 64%

35.3%

21.6%

15.7%

13.7%

30%

25%

20%

10%

15%

4%

Altered immunosurveillance

Defects in DNA repair processes

Impaired B-cell biology

Maria Palacios-Ortega et al. “Dissecting Secondary Immunodeficiency: Identification of Primary Immunodeficiency within B-Cell Lymphoproliferative Disorders”. Journal of 
Clinical Immunology. October 2024

Genetic screening revealed the presence of IEI in 
66% of 59 “Suspected-PID” 



Genetic Network

VUS + Pathogenic 

Variants

Immunodeficiency & 
Cancer Development: 
Common Pathways 



DNA repair genes

PRKDC

Oncogenic cell 

development

AND

B cell maturation 

impairment

Immunodeficiency & 
Cancer Development: 
Common Pathways 



Degranulation

PRF1

Immune 

dysregulation 

AND anti-tumor 

immunosurveillan

ce disruption

Immunodeficiency & 
Cancer Development: 
Common Pathways 



Phosphoinositide-

3-kinase δ (PI3Kδ) 

PI3KCD and 

PIK3R1
Activated PI3 

Kinase Delta 

Syndrome (APDS) 

AND Malignancies 

(Lymphomas and 

solid tumors) 

Immunodeficiency & 
Cancer Development: 
Common Pathways 



TARGETED THERAPIES →Personalized medicine 

IMMUNODEFICIENCY AND CANCER DEVELOPMENT: COMMON PATHWAYS

leniolisib



Targeted therapies 

based on 

pathophysiology

Advanced therapies in 

refractory cases

Condition Targeted therapy

IPEX Tacrolimus, cyclosporin, sirolimus

STAT1 GOF Ruxolitinib (JAK1/2 inhibitor)

STAT3 GOF Tocilizumab, siltuximab, ruxolitinib

LRBA deficiency Abatacept

CTLA4 haploinsufficiency Abatacept

APDS Sirolimus, leniolisib

XIAP and NLRC4 IL-18 binding protein

Primary HLH Emapalumab, ruxolitinib



Hematology &

Immunology  

Departments

400 SID 

B-CLPD

patients

“Suspected PID”

“SID”

sFLC levels: κ+λ ≤21 
+

Severe / Recurrent 
Infections (Childhood)

Variables and 

Data Collection

Genetic 

Studies

WES (all patients)
Genomic DNA (genomic variants) + Tumor 

level if possible (somatic variants) 

Variants Selection and 
Analysis (“PID 

associated genes”)
+

Functional Variant 
Validation

Aim: 

• To verify the results obtained in the pilot study.

• To define distinct clinical and immunological patterns in patients with 

underlying PIDs underlying the B-CLPD cohort. 

• To set a new standard for early, precise diagnosis and intervention, 

ultimately enhancing patient outcomes and quality of life on a global scale.

• To bring us closer to personalized medicine. Genetic counseling

Multicentric Study: B-LINK



The third perspective in PID-SID genetic crossovers: 
the tumour microenvironment

BCLPD, B-cell lymphoproliferative disorder; CVID, common variable immunodeficiency; IEI, inborn errors of immunity; NHL, non-Hodgkin lymphoma; PID, primary
immunodeficiency;
SID. secondary immunodeficiency.
1. Kiaee F, et al. Expert Rev Clin Immunol. 2019;15:1105–1113; 2. Ballow M, et al. Front Immunol. 2022;13:928062; 3. Guevara-Hoyer K, et al. Front Immunol. 2022;13:937872.

PID evolving into BCLPD
Meta-analysis of 48 studies 

worldwide (8123 patients with 

CVID):

• 790 cases with malignancy1

• NHL was the most prevalent 

malignancy (41%) in patients 

with CVID1
Somatic PID variants in B-cell clones
Induction of an immunosuppressive 

microenvironment?3

PID mimicking SID
• Onset as BCLPD2

• Germinal variants of IEI: Undiagnosed2



Exploring gene networks associating CVID
and NH lymphoma

BCLPD, B-cell lymphoproliferative disorder; CVID, common variable 
immunodeficiency; NHL, non-Hodgkin lymphoma.
1. Guevara-Hoyer K, et al. Front Immunol. 2022;13:937872

Gene 
Prevalence (%) in

samples studied (somatic 
mutation)

No. 
samples 
altered

PIK3CD 6 72

KMT2C 5 64

STAT3 4 57

MSH2 3 40

NFKB2 2.4 31

PTEN 1.8 24

PIK3R1 1.3 17

LRBA 0.9 12

1309 NHL samples1

323 (25% at least one variant)1

~50% co-occurrence of 

variants2

Table adapted from Guevara-Hoyer K, et al. 2022.1

50 CVID-associated 

genes and their variants1 



BCLPD, B-cell lymphoproliferative disorder; CD, cluster of differentiation; CVID, 
common variable immunodeficiency; NHL, non-Hodgkin lymphoma.
Guevara-Hoyer K, et al. Front Immunol. 2022;13:937872.

CVID phenotype              BCLPD 
(NHL)

BCLPD           CVID-like somatic 
variants? 

PIK3CD
VAV1

CD19

TNFR
SF13C

PTEN

PLCG2

PIK3R1

STAT3
NF-kB2

NF-kB1

RAC2

CTLA4

LRBA

IL10RA

TNF
RS1A

Exploring gene networks associating CVID
and lymphoma



Driver 
variant

Passenger 
variant



60

Early Diagnosis, Management, and Humanization in 
the Care of Immunodeficiency in Oncohematology

• Importance of a Multidisciplinary Unit

• The clinical relevance of an adequate assessment and classification of the immunodeficiency in 

B-CLPD by serum biomarkers and immune phenotyping in predicting disease progression and 

guiding treatment decisions.

• The challenges in diagnosing primary versus secondary immunodeficiency and the importance of 

early recognition.

• Our preliminary results in molecular diagnostics not only represent an improvement in protocols 

but could also lead to a revolution in cancer management.

• Personalized treatment must go hand in hand with education and support, so that the patient 

understands their process and actively participates in their own health.

• The role of specialized nursing is key in this transformation, ensuring accessibility and 

continuous follow-up.



Elisabte Peiró

¡Thank you!
Tusen tack!!

Hospital Clínico San Carlos
Dpto. de Inmunología Clínica

• Blanca García Solís
• María Palacios
• Teresa Guerra
• Eduardo de la Fuente
• Mariló Mansilla Ruiz
• Ángela Villegas
• Elsa Mayol
• Alejandro Peixoto
• Alejandro Pereiro
• Marc Pérez
• María Guzmán Fulgencio
• Miguel Fernández Arquero

• Ascensión Peña 
• Ata González
• Cristina Pérez López
• Estefanía Bolaños
• Eduardo Anguita
• Belén Íñigo
• Marta Mateo Morales
• Marta Polo zarzuela
• Fiorela Medina
• Celina Benavente Cuesta

Hospital Clínico San Carlos
Dpto. de Hematología

• Ana García Sacristán
• Teresa Benítez Giménez

Hospital Clínico San Carlos
Depto.Preventiva

• Gloria Mato
• Marta Russo Sanjuanbenito
• Alberto Mariano Lázaro

Hospital Clínico San Carlos
Depto. Farmacia

Hospital Clínico San Carlos
Enfermería

• Leonor Laredo
• Emilio Vargas

Hospital Clínico San Carlos
Depto. Farmacología
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