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Immunology Support for CLLImmunology Support for CLL

•• Clinical, Lab, (and Radiology) assessmentClinical, Lab, (and Radiology) assessment
–– Immunodeficiency : Current status, prognosisImmunodeficiency : Current status, prognosis

•• Antimicrobials Antimicrobials 
–– Prophylaxis, Early treatment, Early escalation Prophylaxis, Early treatment, Early escalation 

•• Immunoglobulin replacementImmunoglobulin replacement
–– Case selectionCase selection Rx statusRx status
–– Mode of deliveryMode of delivery
–– DosingDosing
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Case 1Case 1
•• 64 F 64 F RecRec LRTIsLRTIs 5 yrs, worse last 2 yrs5 yrs, worse last 2 yrs
•• Stage A CLLStage A CLL
•• 9 9 mthmth later later –– Night sweats + Weight lossNight sweats + Weight loss
•• WCC 56.7 (L 43.7, N 13) WCC 56.7 (L 43.7, N 13) HbHb 11.7, 11.7, pltsplts 133133
•• BMBM >79%>79% Lymphocytes, Lymphocytes, HeparHepar, Spleen 13.5 cm, Spleen 13.5 cm
•• PredPred 50mg + 50mg + ChlorambucilChlorambucil 8mg8mg
•• WCC WCC 4.9 (N 1.03), 4.9 (N 1.03), HbHb 11.2, 11.2, 
•• IgGIgG 4.6, 4.6, IgAIgA 0.26, 0.26, IgMIgM 0.09 g/L0.09 g/L
•• Pneumococcal pneumonia, +Pneumococcal pneumonia, +veve blood cultures blood cultures 
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Case 1 Case 1 -- ReferralReferral
•• Recurrent Recurrent LRTIsLRTIs despite IVIGdespite IVIG
•• Coincident with national shortage of IVIGCoincident with national shortage of IVIG
•• Aim for lowest effective dose of IVIGAim for lowest effective dose of IVIG
•• ““Adjust dose by serum Adjust dose by serum IgGIgG or symptoms?or symptoms?””

•• CoCo--morbiditiesmorbidities
–– IHD IHD inclincl previous coronary stent for Anginaprevious coronary stent for Angina
–– DiverticulitisDiverticulitis
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Case 1: ManagementCase 1: Management
•• CT chest CT chest -- BronchiectasisBronchiectasis
•• MBL deficiency A/0 52Cys MBL deficiency A/0 52Cys 
•• Few normal B cellsFew normal B cells
•• Monthly IVIG (400 mg/kg/Monthly IVIG (400 mg/kg/mthmth) ) 

–– Trough serum Trough serum IgGIgG 7.6, 7.6, IgAIgA 0.2, 0.2, IgMIgM <0.3 g/L<0.3 g/L

•• Transfer to weekly SCIG 660 mg/kg/Transfer to weekly SCIG 660 mg/kg/mthmth
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Case 1: ProgressionCase 1: Progression
•• New New LNsLNs –– Groins, Groins, AxillaeAxillae
•• Hb11.3, pl 103, WCC 29.9 (L 23.3, N 6.3)Hb11.3, pl 103, WCC 29.9 (L 23.3, N 6.3)
•• Superficial Superficial dermatosisdermatosis -- RingwormRingworm
•• AmoxilAmoxil 500mg 500mg bdbd prophylaxisprophylaxis
•• SCIGSCIG IgGIgG 13, 13, IgAIgA <0.4, <0.4, IgMIgM <0.3 g/L<0.3 g/L
•• Treatment = FCx3Treatment = FCx3
•• LRTIsLRTIs –– ~3 mthly, ~3 mthly, AmoxilAmoxil responsiveresponsive

–– HaemophilusHaemophilus influenzaeinfluenzae

•• AmoxilAmoxil treatment 1g treatment 1g tdstds x14x14
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Annual Review 12 months Post FCx3Annual Review 12 months Post FCx3
Case ZNCase ZN LymphsLymphs

%%
CountsCounts Controls x10Controls x1066/L/L

CD19+CD19+ 51.8%51.8% 10491049 90 90 –– 300300

Few normal cellsFew normal cells

CD3CD3-- CD56+CD56+ 16%16% 324324 90 90 -- 260260

CD3+CD3+ 29.1%29.1% 589589 840 840 –– 17101710

CD3+ CD3+ CD4+CD4+ 10.9%10.9% 221221 530 530 -- 13501350

CD3+CD8+CD3+CD8+ 10.5%10.5% 213213 220 220 –– 650650

NaiveNaive CD4+CD4+ 1313 154 154 -- 700700

NaNaïïve CD8+ve CD8+ 2020 54 54 –– 358358

NaNaïïve Bve B 33 58 58 -- 338338
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Immunology Support for CLLImmunology Support for CLL
•• Clinical,  Lab, Radiology assessmentClinical,  Lab, Radiology assessment

–– Immunodeficiency: current status & Immunodeficiency: current status & 
prognosisprognosis

•• Antimicrobials Antimicrobials 
–– Prophylaxis, Early treatment, Early escalationProphylaxis, Early treatment, Early escalation

•• Immunoglobulin replacementImmunoglobulin replacement
–– Case selectionCase selection Rx statusRx status
–– Mode of deliveryMode of delivery
–– DosingDosing
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InfectionInfection
•• PneumocysticPneumocystic pneumonia (PCP)pneumonia (PCP)
•• Cytomegalovirus infection (CMV)Cytomegalovirus infection (CMV)
•• ““Infections of ChildhoodInfections of Childhood””

–– MolluscumMolluscum contagiosumcontagiosum
–– WartsWarts
–– Superficial fungal infectionsSuperficial fungal infections

•• Respiratory virus infectionsRespiratory virus infections
–– Influenza, RSV, AdenovirusInfluenza, RSV, Adenovirus

•• Bacterial infectionsBacterial infections
–– H.influenzaeH.influenzae, Strep. , Strep. PneumoniaePneumoniae

•• SequelaeSequelae
–– Autoimmune disordersAutoimmune disorders
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Immunodeficiency: Immunodeficiency: 
Current Status & PrognosisCurrent Status & Prognosis

Immune StatusImmune Status TimeTime

?
ProgressProgress
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Immunodeficiency in CLL Immunodeficiency in CLL –– MultiMulti--factorialfactorial

•• Intrinsic Intrinsic immunosuppressionimmunosuppression of CLLof CLL

–– Bone marrow involvementBone marrow involvement

–– Maturation arrestMaturation arrest

–– HypogammaglobulinaemiaHypogammaglobulinaemia

•• ComorbiditiesComorbidities

•• Previous exposure to Previous exposure to CMVCMV

•• Complications of therapyComplications of therapy
–– History of immunosuppressive agentsHistory of immunosuppressive agents

–– Novel agents used in the salvage settingNovel agents used in the salvage setting
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Heritage and Dynamics of Plasma Cell LifeHeritage and Dynamics of Plasma Cell Life

Radbruch 2006
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SupraSupra--Regional Service for Serotype Specific Regional Service for Serotype Specific 
AntiPneumococcalAntiPneumococcal Antibody LevelsAntibody Levels

NHSNHS
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Cellular PhenotypingCellular Phenotyping

•• NaNaïïve CD4+ T cells ve CD4+ T cells 
•• NaNaïïve CD8+ T cellsve CD8+ T cells
•• NaNaïïve B cellsve B cells
•• NK cellsNK cells
•• Regulatory T cellsRegulatory T cells
•• Indices of peripheral expansionIndices of peripheral expansion

–– Cytokine receptor expressionCytokine receptor expression
•• T + B cell differentiationT + B cell differentiation
•• TCRVTCRVββ cell receptor repertoires

CPA
CPA Reference No. 2383

cell receptor repertoires
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Immunology Support for CLLImmunology Support for CLL

•• Clinical, Lab, and Radiology assessmentClinical, Lab, and Radiology assessment
–– Immunodeficiency : Current status, prognosisImmunodeficiency : Current status, prognosis

•• Antimicrobials Antimicrobials 
–– Prophylaxis, Early treatment, Early escalationProphylaxis, Early treatment, Early escalation

•• Immunoglobulin replacementImmunoglobulin replacement
–– Case selectionCase selection Rx StatusRx Status
–– Mode of deliveryMode of delivery
–– DosingDosing
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MacropinocytosisMacropinocytosis as a Mechanism of as a Mechanism of 
Airway Epithelial Cell Entry by NTHIAirway Epithelial Cell Entry by NTHI

NTHI initiate cytoskeletal re-arrangement 
within human airway epithelium

Ketterer M 1999



22/09/201022/09/2010 AR ExleyAR Exley

Antimicrobial Prophylaxis : Antimicrobial Prophylaxis : 
Diminishes & Delays Onset of InfectionsDiminishes & Delays Onset of Infections

Baden L 2006
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Influenza ProphylaxisInfluenza Prophylaxis
Annex A : Serious Underlying ConditionAnnex A : Serious Underlying Condition

•• A :A : Depleted immunity less able to cope Depleted immunity less able to cope 
with secondary bacterial infection after with secondary bacterial infection after ‘‘fluflu

•• B :B : Advanced Chronic Illness likely to be Advanced Chronic Illness likely to be 
destabilised by a severe viral illnessdestabilised by a severe viral illness

•• C :C : Patients recently discharged from 
hospital, having been treated for a serious 
illness, whose recovery would be 
destabilised by a severe viral illness 

DOH Oct 2009, Prophylaxis for H1N1
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Immunology Support for CLLImmunology Support for CLL

•• Clinical, Lab, and Radiology assessmentClinical, Lab, and Radiology assessment
–– Immunodeficiency : Current status, prognosisImmunodeficiency : Current status, prognosis

•• Antimicrobials Antimicrobials 
–– Prophylaxis, Early treatmentProphylaxis, Early treatment

•• Immunoglobulin replacementImmunoglobulin replacement
–– Case selectionCase selection
–– Mode of deliveryMode of delivery
–– DosingDosing
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Clinical Guidelines for Immunoglobulin Use
DOH June 2008
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1st National Audit 1st National Audit IgIg DatabaseDatabase
HaematoHaemato--oncologyoncology

•• 55% 55% CLLCLL
•• 15%15% MMyelomaMMyeloma
•• 9% 9% Low serum Low serum IgsIgs post BMTpost BMT
•• 3% 3% Infection post BMTInfection post BMT
•• 18%18% OtherOther

11stst National Audit National Audit IgIg DatabaseDatabase
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Cooperative Group Study IVIG in CLL 1988Cooperative Group Study IVIG in CLL 1988

•• 84 cases 84 cases 
–– Low serum Low serum IgsIgs AND / ORAND / OR
–– History of infectionHistory of infection

•• RCT placebo RCT placebo vsvs IVIG 400 mg/kg/month IVIG 400 mg/kg/month 
•• Bacterial infections Bacterial infections 23 vs. 42 p= 0.01 23 vs. 42 p= 0.01 

1 year of IVIG1 year of IVIG 14 vs. 36  p = 0.00114 vs. 36  p = 0.001
•• Delays time to first infectionDelays time to first infection p = 0.026p = 0.026
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IVIG in CLL and M MyelomaIVIG in CLL and M Myeloma

•• 9 Trials 9 Trials Benefit RR (95% C.I.)Benefit RR (95% C.I.)
•• Survival Survival 1.36 (0.581.36 (0.58--3.19, 3.19, 2 trials2 trials))
•• Major infections Major infections 0.45 (0.270.45 (0.27--0.75, 0.75, 3 trials)3 trials)
•• Clinical infections 0.49 (0.39Clinical infections 0.49 (0.39--0.61, 0.61, 3 trials3 trials))
•• IVIG not for routine use even with low IVIG not for routine use even with low 

serum serum IgsIgs and/or recurrent infections and/or recurrent infections 
•• IVIG IVIG -- consider on an individual basis   consider on an individual basis   

Raanani 2009
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BinetBinet Staging of CLLStaging of CLL
•• AreasAreas

–– Head & Neck, Head & Neck, AxillaeAxillae, Groins, palpable Liver or Spleen, Groins, palpable Liver or Spleen

•• Stage AStage A
–– <3 areas of enlarged <3 areas of enlarged LNsLNs
–– HbHb >> 10g/dl / Platelets 10g/dl / Platelets >> 100 x10100 x1099/L /L 

•• Stage BStage B
–– >>3 areas of enlarged 3 areas of enlarged LNsLNs
–– HbHb >> 10g/dl / Platelets 10g/dl / Platelets >> 100 x10100 x1099/L /L 

•• Stage CStage C
–– CLL with CLL with HbHb < 10g/dl / Platelets < 100 x10< 10g/dl / Platelets < 100 x1099/L/L
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Case SelectionCase Selection
•• All cases referred with recurrent infection All cases referred with recurrent infection 

•• <50% of require IVIG / SCIG<50% of require IVIG / SCIG

•• IVIG / SCIG usedIVIG / SCIG used
PostPost--chemotherapychemotherapy
To support further chemotherapyTo support further chemotherapy
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Is it Too Late for Is it Too Late for IgIg Replacement?Replacement?

•• ChristmasChristmas
•• DaughterDaughter’’s weddings wedding
•• Keep me out of hospitalKeep me out of hospital
•• Reduce need for blood products Reduce need for blood products 
•• Keep me well whilst other treatments Keep me well whilst other treatments 

workwork
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Immunology Support for CLLImmunology Support for CLL

•• Clinical, Lab, and Radiology assessmentClinical, Lab, and Radiology assessment
–– Immunodeficiency : Current status, prognosisImmunodeficiency : Current status, prognosis

•• Antimicrobials Antimicrobials 
–– Prophylaxis, Early treatmentProphylaxis, Early treatment

•• Immunoglobulin replacementImmunoglobulin replacement
–– Case selectionCase selection
–– Mode of deliveryMode of delivery
–– DosingDosing
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Pharmacokinetics of Pharmacokinetics of IgGIgG
IVIG / IMIG / SCIGIVIG / IMIG / SCIG
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IgGIgG Survival T Survival T 11//2 2 versus Serum Levelversus Serum Level
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Gain in Quality of Life on Transferring Gain in Quality of Life on Transferring 
from IVIG in Hospital to SCIG at Home from IVIG in Hospital to SCIG at Home 

Gardulf JACI 2004
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Immunology Support for CLLImmunology Support for CLL

•• Clinical, Lab, and Radiology assessmentClinical, Lab, and Radiology assessment
–– Immunodeficiency : Current status, prognosisImmunodeficiency : Current status, prognosis

•• Antimicrobials Antimicrobials 
–– Prophylaxis, Early treatmentProphylaxis, Early treatment

•• Immunoglobulin replacementImmunoglobulin replacement
–– Case selectionCase selection
–– Mode of deliveryMode of delivery
–– DosingDosing



22/09/201022/09/2010 AR ExleyAR Exley

Immunoglobulin replacement: DoseImmunoglobulin replacement: Dose

““Adjust dose by serum Adjust dose by serum IgGIgG
or symptoms?or symptoms?””
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Immunoglobulin Replacement TherapyImmunoglobulin Replacement Therapy

•• DoseDose
–– 400 400 –– 800 mg/kg per month800 mg/kg per month
–– Revise dose if bodyweight changesRevise dose if bodyweight changes

•• IntervalInterval
–– IVIGIVIG 2 2 –– 3 weeks3 weeks
–– SCIGSCIG 1 1 –– 2 weeks2 weeks

•• ModeMode IVIG IVIG vsvs SCIGSCIG
•• MonitoringMonitoring Clinical Clinical ++ LabLab
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Infection Score Infection Score << 2.5 per year2.5 per year

Infection Score 0Infection Score 0

Red   CVIDRed   CVID
Blue  XLABlue  XLA

Mean Trough serum Mean Trough serum IgGIgG g/Lg/L

Goal of IVIG/SCIG Replacement: Goal of IVIG/SCIG Replacement: 
CVID / XLACVID / XLA

Lucas 2010
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Time TrendsTime Trends

BlueBlue 1980s1980s
RedRed 1990s1990s
YellowYellow 2000 2000 -- 0707

Lucas 2010



22/09/201022/09/2010 AR ExleyAR Exley

Immunoglobulin Dose: Immunoglobulin Dose: 
CVID with CVID with BronchiectasisBronchiectasis

• Dose g/kg/month
0.70 + 0.29 vs 0.53 + 0.20 p<0.01

• Trough serum IgG g/L
9.2 + 2.4 g/L vs 8.9 + 2.6 n.s.d. 

• 2x increase in dose for same increase in IgG

• Infection scores n.s.d
83% had infection scores <2.5

Lucas 2010
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Immunology Support for CLLImmunology Support for CLL

•• Clinical, Lab, (and Radiology) assessmentClinical, Lab, (and Radiology) assessment
–– Immunodeficiency : Current status, prognosisImmunodeficiency : Current status, prognosis

•• AntimicrobialsAntimicrobials
–– Prophylaxis, Early treatment, Early escalationProphylaxis, Early treatment, Early escalation

•• Immunoglobulin replacementImmunoglobulin replacement
–– Case selectionCase selection Staging, Rx StatusStaging, Rx Status
–– Mode of deliveryMode of delivery
–– DosingDosing
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