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ABSTRACT
The identification of the genetic causes of Common Variable Immune Deficiency (CVID) has led to recognition of
the need for biological medications to treat the autoimmune manifestations that CVID patients with LRBA and
CTLA4 deficiency experience. Immunologists have not traditionally used biological medications as treatment in
CVID patients and may not be familiar with the use of them. We present the process and protocol as well as a
nursing checklist used by the Division of Rheumatology for the use of Abatacept.

Statement of novelty: The methodology used to develop the order set and nursing checklist may be applied to
other biologic medications as they become available.

Introduction

The treatment strategies for patients with rheumato-
logical disorders have changed over the past several
years with the advent of biologics and the incorporation
of treat to target strategies to improve disease outcomes
(Consolaro et al. 2012). The increased use of biologics
has created a need to develop streamlined order sets
and nursing protocols for infusions. Abatacept is a
CTLA4 immunoglobulin fusion protein that inhibits
T cell responses by competing for co-stimulatory
ligands (Bristol-Myers Squibb 2006) and is used in
poly-articular juvenile rheumatoid arthritis (JIA). This
drug has been approved for use in JIA patients who
have had an inadequate response to disease modifying
anti-rheumatic drugs and one other immunosuppres-
sive biologic such as a tumor necrosis factor inhibitor
or an anti-interleukin 6 agent (Vital and Emery 2006;
Ministry of Health and Long-Term Care Exceptional
Access Program (EAP) (2017).

Common Variable Immune Deficiency (CVID) is a
heterogeneous primary immunodeficiency character-
ized by antibody deficiency, infections, autoimmunity,
and lymphoproliferation (Resnick et al. 2012).
Molecular diagnosis of the genetic causes of CVID have
identified that mutations in the LRBA gene (encoding
the lipopolysaccharide-responsive and beige-like
anchor protein) and CTLA4 (cytotoxic T lymphocyte
antigen-4) may cause the clinical syndrome of CVID
with significant autoimmunity including: type 1 diabe-
tes, severe interstitial lung disease, gastrointestinal dis-
ease, and autoimmune cytopenias (Lo et al. 2015).

Increasingly, there are reports that patients with a
CVID phenotype and mutations in LRBA or CTLA4
have significant improvement of their autoimmune
symptoms following treatment with Abatacept
(Orencia) (Lo et al. 2015). Patients were shown to have
improvement in their overall clinical well-being, inflam-
matory markers, and their CT scans and pulmonary
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function tests showed rapid and dramatic improve-
ment. Patients were also shown to have had minimal
infectious or autoimmune complications over 5 to
8 years of treatment (Lo et al. 2015).

We present the development of the Abatacept order
set and nursing checklist (Appendix 1) that has been
used for biologics in pediatric rheumatology patients
and propose that this process for protocol development
is one that may be applied to immunodeficient patients
with autoimmunity, as biologically medications are
added to their treatment regimes.

Protocol development

The infusion protocol was developed as a resource for
the medical and nursing teams involved with the out-
patient infusion clinic at the Hospital for Sick
Children, Toronto, Ontario. The infusion orders are
embedded within the protocol and were necessary to
develop for the out-patient area since drug ordering,
access, and funding are different from the in-patient
areas. The out-patient infusion centre sees a variety of
patients from different departments and relies on
updated and accurate information in order to provide
safe care. In terms of safety, consideration to work load
and patient monitoring were priorities and needed to be
vetted by the healthcare teams involved.

The methods used in the development of this proto-
col included a review of different established infusion
protocols already in place and a review of the product
monograph from the drug manufacturer. Extensive
vetting within the Division of Rheumatology and a
review by the hospital’s “forms committee” helped
to finalize the protocol. Once the protocol was
finalized, staff education programs were developed by
partnering with representatives from the Abatacept
Patient Support Program to provide in-service
education opportunities for nurses, physicians and
pharmacists prior to the implementation of the
protocol (Appendix 1).

Conclusion

The careful review of established protocols for biolog-
ics and partnering with the drug manufacturer to pro-
vide protocol specific information contributed to a
successful launch of the treatment protocol for

Abatacept. This protocol is now the standard of care
for use in the outpatient area. This protocol has been
adopted for use as well by several community col-
leagues, hospitals and other departments within the
hospital, which allows for patients to receive consis-
tency of treatment in multiple settings. The process
used for the development of this protocol may be
applied to other biologics as they become increasingly
recognized as treatment options for immunodeficient
patients.

REFERENCES

Bristol-Myers Squibb. 2006. Orencia (abatacept),
PRODUCT MONOGRAPH Intravenous Infusion,
250 mg/15 mL vial Solution for Subcutaneous
Injection, 125 mg/mL Selective Co-stimulation
Modulator. Retrieved from https://www.bms.com.

Consolaro, A., Negro, G., Lanni, S., Martini, A., and
Ravelli, A. 2012. Toward a treat-to-target approach
in the management of juvenile idiopathic arthritis.
Clin. Exp. Rheumatol. 30: S157–S162. PMID:
23072725.

Lo, B., Zhang, K., Lu, W., Zheng, L., Zhang, Q.,
Kanellopoulou, C., Zhang, Y., Liu, Z., Fritz, J.M.,
Marsh, R., Husami, A., Kissell, D., Nortman, S.,
Chaturvedi, V., Haines, H., Young, L.R., Mo, J.,
Filipovich, A.H., Bleesing, J.J., Mustillo, P., Stephens,
M., Rueda, C.M., Chougnet, C.A., Hoebe, K.,
McElwee, J., Hughes, J.D., Karakoe-Aydiner, E.,
Matthews, K.F., Price, S., Su, H.C., Koneti Rao, V.,
Lenardo, M.J., and Jordan, M.B. 2015. AUTO-
IMMUNE DISEASE. Patients with LRBA deficiency
show CTLA4 loss and immune dysregulation
responsive to abatacept therapy. Science. 349(6246):
436–440. PMID: 26206937. doi: 10.1126/science.
aaa1663.

Ministry of Health and Long-Term Care Exceptional
Access Program (EAP). 2017. EAP reimbursement
criteria for frequently requested drugs. Queen’s
Printer for Ontario 2009-2010. Last modified 2017-
12-21.

Resnick, E.S., Moshier, E.L., Godbold, J.H., and
Cunningham-Rundles, C. 2012. Morbidity and mor-
tality in common variable immune deficiency over
4 decades. Blood. 119(7): 1650–1657. PMID:
22180439. doi: 10.1182/blood-2011-09-377945.

Vital, E.M., and Emery, P. 2006. Abatacept in the treat-
ment of rheumatoid arthritis. Ther. Clin. Risk Manag.
2(4): 365–375. PMID: 18360649.

Queffelec et al. – Development of an ambulatory infusion protocol for Abatacept

62 LymphoSign Journal • Vol. 5, 2018.

L
ym

ph
oS

ig
n 

Jo
ur

na
l D

ow
nl

oa
de

d 
fr

om
 ly

m
ph

os
ig

n.
co

m
 b

y 
18

.1
19

.1
57

.3
9 

on
 0

5/
19

/2
4

https://www.bms.com
http://www.ncbi.nlm.nih.gov/pubmed/23072725
http://www.ncbi.nlm.nih.gov/pubmed/26206937
http://dx.doi.org/10.1126/science.aaa1663
http://dx.doi.org/10.1126/science.aaa1663
http://www.ncbi.nlm.nih.gov/pubmed/22180439
http://dx.doi.org/10.1182/blood-2011-09-377945
http://www.ncbi.nlm.nih.gov/pubmed/18360649


Appendix 1

Queffelec et al. – Development of an ambulatory infusion protocol for Abatacept

LymphoSign Journal • Vol. 5, 2018. 63

L
ym

ph
oS

ig
n 

Jo
ur

na
l D

ow
nl

oa
de

d 
fr

om
 ly

m
ph

os
ig

n.
co

m
 b

y 
18

.1
19

.1
57

.3
9 

on
 0

5/
19

/2
4



Queffelec et al. – Development of an ambulatory infusion protocol for Abatacept

64 LymphoSign Journal • Vol. 5, 2018.

L
ym

ph
oS

ig
n 

Jo
ur

na
l D

ow
nl

oa
de

d 
fr

om
 ly

m
ph

os
ig

n.
co

m
 b

y 
18

.1
19

.1
57

.3
9 

on
 0

5/
19

/2
4



Queffelec et al. – Development of an ambulatory infusion protocol for Abatacept

LymphoSign Journal • Vol. 5, 2018. 65

L
ym

ph
oS

ig
n 

Jo
ur

na
l D

ow
nl

oa
de

d 
fr

om
 ly

m
ph

os
ig

n.
co

m
 b

y 
18

.1
19

.1
57

.3
9 

on
 0

5/
19

/2
4



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


