
B R I E F R E P OR T

A global analysis of the use of immunoglobulin, shortages
in supply, and mitigating measures: A survey of hospital
providers (a BEST Collaborative study)

Cynthia So-Osman1 | Meghan Delaney2 | Mark Fung3 | Wen Lu4 |

Michael Murphy5 | Praiseldy Langi Sasongko6 | Pierre Tiberghien7,8 |

Alan Tinmouth9 | on behalf of the Best ImmunoGlobulin (BIG) Study Group* the

Biomedical Excellence for Safer Transfusion Collaborative

1Department of Transfusion Medicine, Sanquin Blood Supply, Amsterdam and Department of Hematology, Erasmus Medical Centre, Rotterdam,
The Netherlands
2Division of Pathology & Laboratory Medicine, Children's National Hospital, Washington, DC, USA
3Department of Pathology & Laboratory Medicine, University of Vermont Center for Health Care Management, Burlington, Vermont, USA
4Mayo Clinic, Rochester, Minnesota, USA
5National Health Service Blood & Transplant, Oxford University Hospitals and University of Oxford, Oxford, UK
6Department of Donor Medicine Research, Sanquin Research, Amsterdam, The Netherlands
7Etablissement Français du Sang, La Plaine Saint-Denis, France
8INSERM, EFS, UMR RIGHT, Université de Franche-Comté, Besançon, France
9Department of Medicine, Div of Hematology, University of Ottawa, Ottawa, Ontario, Canada

Correspondence
Cynthia So-Osman, Department of
Transfusion Medicine, Sanquin Blood
Supply, Amsterdam and Department of
Hematology, Erasmus MedicaL Centre,
Rotterdam, The Netherlands.
Email: c.so@sanquin.nl

Abstract

Background: Immunoglobulin (IG) therapy is widely used to treat primary

and secondary immune deficiencies and as immunomodulatory agent for vari-

ous disorders. There is great concern that shortages of IG may rise, potentially

affecting medical treatment options.

Study Design and Methods: An international survey was developed to study

how intravenous immunoglobulins (IVIGs) are used and managed within hospi-

tals in case of shortages. Study data were collected and managed using REDCap

electronic data capture tools hosted by the Biomedical Excellence for Safer Trans-

fusion (BEST) Collaborative. The survey was directed to hospital pharmacists and
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blood bank transfusion professionals and disseminated through members of the

BEST Collaborative network.

Results: Survey respondents from institutions in the USA, Canada, Europe,

Japan, and Australia (n = 13) confirmed that the primary specialties utilizing IG

are neurology, hematology, and immunology. More than 60% of respondents

reported IG supply shortages, but mitigation strategies were not well developed.

Discussion: As IG is the leading driver in plasma demand, more studies are

needed to understand current and future demand for IG from the clinical per-

spective. Necessity lies in establishing clinical guidance to address shortages.
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1 | INTRODUCTION

Immunoglobulins (IGs) are used for a wide range of disor-
ders including primary immune deficiencies such as severe
congenital immunodeficiency syndrome (SCID) and sec-
ondary immune deficiencies due to immunosuppressive
therapies such as chimeric antigen receptor (CAR)-T cell
therapy or rituximab that target subsets of B cells. IGs
have also proved their efficacy as immunomodulatory
agents in neuromuscular disorders such as multifocal
motor neuropathy (MMN) and chronic inflammatory
demyelinating polyneuropathy (CIDP).1 The indications
for IG on- and off-label are growing, which puts a con-
straint on the IG supply and, consequently, the supply of
plasma worldwide from which IG is manufactured. The
Biomedical Excellence for Safer Transfusion (BEST)
ImmunoGlobulin (BIG) Study group as part of the BEST
Collaborative Clinical Transfusion Study Group collected
data from hospital providers in the USA, Canada, Europe,
Japan, and Australia to gain insights into the current and
future demand for IG with the objectives of evaluating IG
usage patterns from 2017 to 2020 and understanding short-
age mitigation strategies used.

2 | METHODS

Study data were collected and managed using REDCap
electronic data capture tools hosted by the BEST Collabo-
rative. The survey was directed to hospital pharmacists
and blood bank transfusion professionals, who were iden-
tified as the IG providers within their hospital (Appendix:
survey questions). The respondents were asked for their
willingness to participate via email and were subsequently
sent an individual survey link. Reminder emails were sent
after 3 and 6 weeks. Data were collected from March to
August 2022. To analyze the responses, the mean and SD

were reported for continuous variables, unless data were
skewed when medians and interquartile range (IQR) were
reported. Ethical committees from two different countries
(the United Kingdom and the Netherlands) were con-
sulted and ethical approval was found to be unnecessary,
as the survey did not collect individual patient data.

3 | RESULTS

From 21 invitations sent, 14 institutions agreed to partici-
pate and 13 (62%) completed the survey. Responses were
received from institutions from eight countries: Canada,
the United States of America, Japan, Australia, the
United Kingdom, France, Spain, and the Netherlands
(Figure 1). All respondents reported on local hospital
usage, apart from Wales that reported on nationwide
usage. All but one institution were university/academic
hospitals; one was a blood service that reported on IG use
in Wales. Nine institutions reported on both inpatient
and outpatient practices, while four focused solely on
inpatient care. Four institutions included both adult and
pediatric patients, and one was a pediatric university hos-
pital and included only pediatric patients. The median
total IG dose per institution for all diagnoses in 2019 and
2020 was 70–73 kg (IQR 21–43 to 94–137) and 62–74 kg
(IQR 24–40 to 112–123), respectively (Table 1). The high-
est usage of IG was in adult patients with neurological,
immunological, and hematological diagnoses. In 2020,
91% (IQR 77%–99%) of IG was prescribed as intravenous
IG (IVIG) and 9% as subcutaneous Ig (SCIg) (IQR 4%–
28%). Of note, one institution in Spain also reported
usage of facilitated SCIG.

From January 2017 to December 2020, five (38%)
institutions showed no change in usage, while other cen-
ters reported variable increases and decreases in the use
of IG across hematology, neurology, immunology,
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rheumatology, and pediatric patients. During this period,
one institution noted a reduced utilization of general
medicine, while another reported a decrease in solid
organ transplant patients. The reasons for change in
usage are outlined in Table 1.

Individual patient IG orders were reviewed at 12 (92%)
institutions; most before the prescription was approved
(62%; n = 8). All institutions adhered to approved guide-
lines, with additional reasons outlined in Table 1A.
Approval for standard (on-label) indications for IG was
predominantly carried out by the IG provider (46%),
closely followed by a dual decision involving both the cli-
nician and IG provider (15%). One institution utilized a
national centralized approval system. For off-label use
approval, 38% of centers used an approval process with
dual decision-makers, both the clinician and IG provider,
and 15% of centers employed approval by the IG provider
only. Monitoring of overall IG usage was performed in 9 of
13 (69%) institutions (Table 1).

Shortages of IG were observed in 9 of 13 (69%) institu-
tions in 2019 and 8 of 13 (62%) institutions in 2020
(Table 1). One institution experienced a 20% decrease in
IG supply from March 2020 onward imposed by the Min-
istry of Health as a direct consequence of the COVID-19
pandemic.

Institutions were mainly notified regarding shortages by
the manufacturers and regional hospital networks and used
various strategies in these circumstances (Table 2). Local
mitigation strategies mainly included substitution with other
products (other IG brands or non-IG products, n = 8),

switching to a lower dose of IG (n = 5) or delaying treat-
ment (n = 4). Protocols to triage IG use based on prioritiza-
tion were available in seven institutions (54%), while other
institutions had other methods to prioritize (decisions based
on an individual, department, or committee). Eight institu-
tions (62%) expect future shortages in IG.

4 | DISCUSSION

This survey provides an overview of IG usage from 2017 to
2020 of 13 institutions in eight countries. Although it was
difficult to identify participants who had the required
knowledge of IG use to respond, the confirmed response
rate was relatively high (62%) with a wide geographical
spread from four continents (North America, Europe,
Asia, and Australia). Adult neurology, immunology, and
hematology patients were the patient groups having the
highest usage of IG by the participants, which is in line
with other recent studies.2–4 There were no obvious
changes found in total IG usage (kg) from 2017 to 2020
with varied responses on the direction of change (increase
or decrease in IG usage).

Although data were limited, the period of the
COVID-19 pandemic did not impact IG supply leading to
shortages, except for one institution in Canada. In both
2019 and 2020, shortages were reported by the majority
of respondents, of whom seven had priority protocols in
place to mitigate the problems in IG supply. Previous
studies have indicated an expected yearly increase in the IG

FIGURE 1 Global distribution of responses. [Color figure can be viewed at wileyonlinelibrary.com]
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TABLE 1 IG usage, experienced shortages, changes in usage, and approval-and-monitoring strategies.

Institutions (n = 13) 2019 inpatients 2019 Outpatients 2020 Inpatients 2020 Outpatients

Median total IG usage (kg) Interquartile
range (IQR)

70.0 (43.0–137.1) 73.1 (21.2–93.9) 61.5 (39.5–112.1) 74.3 (24.0–123.0)

Experienced shortages in 2019 and 2020: number of institutions (%)

Yes/no 2019
Yes: n = 9 (69)
No: n = 4 (31)

2020
Yes: n = 8 (62)
No: n = 5 (38)

If yes, frequency

Monthly 3/9 (33)
2/9 (22)
1/9 (11)
1/9 (11)

2/8 (25)
3/8 (37.5)
0
0

Quarterly

Weekly

Once or twice per year

Comments from respondents 2 (22)
-“Using our guidelines/criteria allowed us to
weekly track the shortage, but maintain
adequate supply despite ongoing shortages/
allocations”.

-Brand vial shortages in Aug 2019.

3 (37.5)
-“Using our guidelines/criteria allowed us to
weekly track the shortage, but maintain
adequate supply despite ongoing shortages/
allocations”

-Change in formulations to utilize brand in
May 2020 to help transition national Ig
brand shares

-Occurred in March 2020 and the Ministry of
Health imposed a 20% decrease that is still
ongoing.

Change in usage from 2017 to 2020: number of institutions (%)

Yes/no
If yes, reasons for change

For outpatients:
Yes: n = 8 (62)
No: n = 5 (38)

For inpatients:
Yes: n = 8 (62)
No: n = 5 (38)

Change in route of administration 4/8 (50) 1/8 (12.5)

Changes in indications 3/8 (37.5) 2/8 (25)

Change in costs 2/8 (25) 0

Change in hospital/regional/international
policies

2/8 (25) 2/8 (25)

Comments from respondents “Use of monoclonal antibodies (mAB) resulted
in IG increase in secondary immune
deficiencies (SID)”

“Natural growth due to increase in number of
patients”

-“More scrutiny of requests due to fluctuation
of IG supply”

“Increased volume of patients served”

Basis for IG approval: number of institutions (%)a

Guidelines 13 (100)

Clinician input 10 (77)

On-/off-label use 10 (77)

Supply sufficiency 7 (54)

Costs/reimbursement 2 (15)

Monitoring of IG demand: number of institutions (%)

Yes/no
If yes, by whom?

Yes: n = 9 (69)
No: n = 4 (31)

By a committee 5/9 (56)

Individually 2/9 (22)

By the IG provider 1/9 (11)

National system managed by National Blood
Authority (government agency). Product
only dispensed after central approval.

1/9 (11)

aMore than one answer possible.
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usage of around 6%2,5 and highlighted consequent insuffi-
ciency in the plasma supply, especially when collected from
non-renumerated donors. Currently, the European Blood
Association (EBA) together with the European Hematology
Association (EHA) and the International Plasma and Frac-
tionation Association (IPFA) aim to increase and strengthen
the resilience of plasma collection in the EU to enable a sta-
ble and adequate plasma supply. It plans to monitor IG
demand in the strengthening voluntary non-remunerated
plasma collection capacity in Europe (SUPPLY) project, an
EU4Health granted program (6). That project also intended
to develop recommendations and guidance for the develop-
ment of common EU policies and legal frameworks on the
provision and usage of IG and was recently finalized.

The strengths of this study were a global representa-
tion of IG usage, collection of data on adult and pediatric
patients with a focus on shortages, and subsequent miti-
gation and prioritizing strategies. The limitations of the
study include a low total number of participating institu-
tions. Furthermore, data were only collected from univer-
sity hospitals and one national blood service. Therefore,
the results should be interpreted with caution and should
not be extrapolated to or will not be representative of all
institutions and countries. Finally, we did not address
albumin shortages but only focused on IG.

In conclusion, this global survey confirmed that the
main medical IG using specialties are neurology, hema-
tology, and immunology in a number of countries. More
than 60% of respondents reported shortages in IG supply,
but mitigation strategies were not always well developed.
As IG is the leading driver in plasma demand, more stud-
ies are needed to understand current and future demand
for IG from the clinical perspective and to collect more

evidence for guideline development. These studies could
include prospective clinical intervention studies comparing
IG versus alternatives such as antibiotics in hematology
patients with secondary immune deficiencies following
CAR-T cell therapies. In case of rare diseases (e.g., in neu-
rology or dermatology), registries with IG data on usage at a
granular patient level could be helpful to understand cur-
rent demand and to investigate clinical outcome in (case-
controlled) observational studies. More consideration and
guidance are required on how to address shortages.
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In case of shortages

External notificationsa Internal communicationa
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-From hospital region 3 -To physicians 6

-No 1 -Combat strategy 7

-Not reported 5 -BTC and inform main users 1

Mitigation strategiesa Priority strategies

-Substitution with other therapies:
e.g., brand change

8
3

-Priority protocol (local) 4

-Lower dose 5 -Priority protocol (national) 3

-Delay treatment 4 -Transfusion medicine department decision 1

-Import from abroad 2 -Clinicians decision 1

-Referral to another hospital 0 -Pharmacy committee decision 1

-Not reported 3

Abbreviations: BTC; blood transfusion committee; Combat strategy, Making a strategy to combat shortage.
aMore than one answer possible.
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APPENDIX A: (survey)

Dear hospital pharmacist,
We would like to gain your insights into the situation

of immunoglobulin (Ig) shortages and the decision-
making process regarding it within your hospital.

We have created a short survey that will take approxi-
mately 20 min to complete. This was originally meant to
measure Ig usage until 2019 but due to the COVID-19
pandemic, we would like to know whether the pandemic
has affected Ig usage as well. Therefore, 2020 will also be
included in this survey.

Your participation is completely voluntarily, and
your responses will be kept confidential and anony-
mous. If you agree, please click ‘yes’ below. Thank you
in advance.

Yes/No (if no, skip to the thank you screen at the end
of the survey).

1. Could you identify your area(s) of responsibility as a
pharmacist?
a. Inpatient only
b. Inpatient and outpatient (only if they choose ‘b’

will the rest of the survey follow)
c. Outpatient only

Immunoglobulin use

1. Approximately how much immunoglobulins did your
hospital use in 2019? (Total amount in kilograms)

2. Approximately how much immunoglobulins did your
hospital use in 2020? (Total amount in kilograms)

3. Was there a difference in immunoglobulin usage
between 2019 and 2020 due to COVID-19? (If no, the
rest of the survey will be populated with the year
2020. If yes, separate questions will be asked per cal-
endar year.)
a. No
b. Yes

(If no, the rest of the survey will only have the 2020
questions from #6 onwards. If yes, include both 2019
and 2020 questions from #5 onwards)

4. Did COVID-19 impact usage in any of these specialties
in 2020 and how? (Please indicate all relevant special-
ties below and type how it was affected, i.e., increased
or decreased)
a. Adult neurology (with free text)
b. Adult immunology (with free text)
c. Adult hematology (with free text)
d. Adult infectious diseases (with free text)

780 SO-OSMAN ET AL.
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e. Adult rheumatology (with free text)
f. Adult dermatology (with free text)
g. Adult nephrology (including kidney transplant

surgery) (with free text)
h. Adult general medicine (with free text)
i. Pediatrics (includes all sub-specialties related to

pediatrics) (with free text)
j. Other (with free text)
k. None of these specialties were affected

5. Which specialties (as defined by the specialty of
the ordering physician) used the most Ig
(in terms of volume) in your hospital setting in
2019? (Please indicate all relevant specialties
below)
a. Adult neurology
b. Adult immunology
c. Adult hematology
d. Adult infectious diseases
e. Adult rheumatology
f. Adult dermatology
g. Adult nephrology (including kidney transplant

surgery)
h. Adult general medicine
i. Pediatrics (includes all sub-specialties related to

pediatrics)
j. Other

6. Which specialties (as defined by the specialty of the
ordering physician) used the most Ig (in terms of vol-
ume) in your hospital setting in 2020? (Please indi-
cate all relevant specialties below)
a. Adult neurology
b. Adult immunology
c. Adult hematology
d. Adult infectious diseases
e. Adult rheumatology
f. Adult dermatology
g. Adult nephrology (including kidney transplant

surgery)
h. Adult general medicine
i. Pediatrics (includes all sub-specialties related to

pediatrics)
j. Other

7. What percentage of each application route for Ig
used in 2019 (It should total 100%)
a. Intravenous immunoglobulins (IVIG) ____
b. Subcutaneous immunoglobulins (SCIg) ____
c. Facilitated/Self-administered hyaluronidase facili-

tated subcutaneous Ig(fSCIg) ___
8. What percentage of each application route for Ig

used in 2020 (It should total 100%)
a. Intravenous immunoglobulins (IVIG) ____
b. Subcutaneous immunoglobulins (SCIg) ____

c. Facilitated/Self-administered hyaluronidase facili-
tated subcutaneous Ig(fSCIg) ___

9. Approximately how much immunoglobulins were
prescribed through an outpatient pharmacy or home
care in 2019? (Total amount in kilograms)

10. Approximately how much immunoglobulins were
prescribed through an outpatient pharmacy or home
care in 2020? (Total amount in kilograms)

11. From January 2017–December 2020 (4 calendar years),
did you notice a change in Ig usage in your hospital?
a. Yes
b. No
c. I don't know

(If ‘yes’ go to #11. If ‘no’ or ‘I don't know,’ go to #14)

12. Do you know why a change in usage occurred?
(Please indicate all that apply)
a. Due to a change in cost or reimbursement
b. Due to a change in indications/posology
c. Due to a change in hospital/regional/national

policies
d. Due to a change in application route to subcuta-

neous (SC) instead of IV route
e. Due to a change in dosage
f. Due to the COVID-19 pandemic
g. Other (briefly describe)

13. Which specialties (as defined as the specialty of the
ordering physician) did you notice increased usage
between 2016–2020? (Please indicate all specialties
below)
a. Neurology
b. Immunology
c. Hematology
d. Infectious diseases
e. Rheumatology
f. Dermatology
g. Nephrology
h. General medicine
i. Pediatrics
j. Other
k. I did not notice any increase

14. Which specialties (as defined by the ordering physi-
cian) did you notice decreased usage between
2016-2020? (Please indicate all specialties below)
a. Neurology
b. Immunology
c. Hematology
d. Infectious diseases
e. Rheumatology
f. Dermatology
g. Nephrology
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h. General medicine
i. Pediatrics
j. Other
k. I did not notice any decrease

15. Who monitors overall Ig usage in your hospital?
a. Through a committee
b. Primarily through an individual
c. Usage is not monitored
d. Other (free text)

16. Are all individual Ig orders reviewed?
a. Yes, prior to approval
b. Yes, after approval
c. No
d. Other (free text)

17. Who are the key individuals who approve Ig orders
for standard indications? (Please indicate all who
apply)
a. Pharmacists alone
b. Dual clinician-pharmacist
c. The requesting department
d. The blood bank./transfusion medicine dept
e. Other (free text)

18. Who are the key individuals who approve Ig orders
for non-standard indications? (Please indicate all
who apply)
a. Pharmacists alone
b. Dual clinician-pharmacist
c. The requesting department
d. The blood bank/transfusion medicine dept
e. Other (free text)

19. In general, what are factors taken into consideration
when approving Ig use in your hospital? (Please indi-
cate all that apply)
a. Guidelines (international, national, local)
b. Clinician input
c. Statistics
d. Off-label usage (indications not listed in SmPC -

summary of product characteristics/product insert)
e. Cost/reimbursement to hospital for use
f. Contextual circumstances (i.e., whether there is

sufficient supply or not)
g. Other (free text)

20. In 2019, did your hospital experienced Ig shortages?
(By ‘shortages,’ we mean insufficient supply/stock
overall, from brand and/or administration route
shortages, in which the need to potentially decline or
deny Ig requests as orders are reviewed more than
usual)
a. Yes
b. No

21. In 2020, did your hospital experienced Ig shortages?
(By ‘shortages,’ we mean insufficient supply/stock over-
all, from brand and/or administration route shortages,

in which the need to potentially decline or deny Ig
requests as orders are reviewed more than usual)
a. Yes
b. No

(If ‘yes,’ then go to #21, if ‘no’ go to #23)

22. How frequently did these shortages occurred on
average in 2019?
a. On a weekly basis
b. On a monthly basis
c. On a quarterly basis
d. Once or twice a year
e. Other (free text)

23. How frequently did these shortages occurred on
average in 2020?
a. On a weekly basis
b. On a monthly basis
c. On a quarterly basis
d. Once or twice a year
e. Other (free text)

24. Is there an external notification process regarding
Ig shortages? (Indicate all that apply)
a. Yes, the manufacturers/distributers notify me and/or

other relevant hospital personnel
b. Yes, there is a notification process within our hos-

pital region
c. No, there is no notification process

25. In case of an Ig shortage, what internal communica-
tion measurements are taken within your hospital?
(Indicate all that apply)
a. Meetings with the committee in charge of Ig

monitoring
b. Regular communication with physicians on sup-

ply shortage and provide resources on usage
c. Making a strategy to combat shortage
d. Other (free text)

26. In case of an Ig shortage, what are your mitigating
measures? (multiple options possible)
a. Referral to another hospital
b. Switching to a lower dose
c. Substitution with other drugs/products/treatments
d. Delay of Ig treatment
e. Importing products from another country
f. Other (free text)

27. How do you prioritize which patients receive Ig?
a. Use of priority protocols
b. Clinician input
c. Other (free text)

28. Do you expect future shortages?
a. Yes
b. No
c. I don't know
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Descriptives

29. Where is your hospital located? à filter by country
and state/province/city

30. What type of hospital do you work in? (e.g. urban,
rural, community, critical access, NL: general, teach-
ing, university, specialty)

31. How is Ig paid for in your hospital? (Multiple options
possible; perhaps use %s)
a. Health insurance
b. Government
c. Hospital budget, not reimbursed
d. Other (free text)

Future involvement

32. Would you be willing to complete another survey or
participate in interviews or focus groups? If yes, please
leave your name and email address where we can con-
tact you. This will NOT be linked with your answers.
a. Yes _____________
b. No

Thank you message (shown at the end of the
survey or when respondent does not consent)

Thank you for your participation.
If you have questions or comments, please contact ____.
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