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Background: Polyvalent intravenous immune 
globulin (IVIg) – Indications

▪ Humoral 
immunodeficiency
– IVIg reduces the risk of 

infection

– Typical treatment course: 
infusion of 0.4 g/kg every 
3-4 weeks

▪ Autoimmune and 
inflammatory conditions
– Higher doses (1-2 g/kg) can 

ameliorate some 
inflammatory disorders

Gelfand 2012; Eibl 2008; Silvergleid 2011; Orange 2006
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Background: IVIg-associated TEEs

▪ 1986-present: >200 events reported to FDA (FAERS data) or 
published in the medical literature

▪ 2002: FDA requires manufacturers to include warning

▪ Voluntary product withdrawals:

• Octagam (U.S., 2010)

• Omr-IgG-am (Israel, 2011)

▪ 2013: Boxed warning required

▪ Reported TEE incidence rates among IVIG patients: 0.6-17%

Daniel 2012; Menis 2013; Baxley 2011; Stangel 2003; Brannagan 1996; Caress 2003; Dalakas 1994; Huang 2011; Marie 2006; Okuda 
2003; FDA 2002; FDA 2013; Paran 2005; Winiecki 2011; Turecek 2011; Ramirez 2014
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Study design

▪ Self-controlled risk interval design

▪ Population: new IVIg users

• Hospitalized patients excluded for venous TEE risk 
assessment

Venous TEE (LE DVT + PE)

▪ Risk window: 0-13d

▪ Control window: 14-27d

Arterial TEE (AMI + stroke)

▪ Risk window: 0-2d

▪ Control window: 14-27d
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Chart validation of exposure and outcome

19,069 new IVIg users 
(34% age 60+ years) w/ 
93,555 treatments

442 potential post-IVIg
TEE cases identified in 
SDD

Charts requested from 
data partners

299 charts abstracted by 
trained nurses

Cases adjudicated by 
physicians

▪ Key elements

– Occurrence of TEE

– Exposure to IVIg

– IVIg-TEE time interval
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Frequency of confirmed arterial TEE cases by 
recency of exposure to IVIg

92 Confirmed

5 Ineligible

112 Ruled out

15 Insufficient info

224 Adjudicated

321 Potential events in 
SDD
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Frequency of confirmed venous TEE cases by 
recency of exposure to IVIg

37 Confirmed

8 Ineligible

17 Ruled out

13 Insufficient info

75 Adjudicated

121 Potential events in 
SDD
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Patient-stratified conditional Poisson 
relative risk estimates

Endpoint
Rate ratio
(95% CI)

Attributable event rates
(95% CI) per 10,000 
patients

Arterial 
TEE

3.72 (1.75, 7.84)​ 9.45 (3.64, 15.6)​

Venous 
TEE

1.04 (0.47, 2.34)​​ 0.81 (-13.6, 15.2)​
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Discussion

Strengths

▪ Large population-based 
cohort of new IVIg users

▪ Chart confirmation of 
outcome, exposure, and 
IVIg-TEE time interval

▪ Denominator data and 
absolute risk estimates

Limitations

▪ Missing data / lower than 
expected chart retrieval rates

▪ Venous TEE analysis excluded 
inpatient IVIg exposure 
patients 

▪ Results sensitive to validity of

– Risk/control window choices

– Assumption of stable 
baseline risk for each 
patient
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Conclusions

▪ Transient increased risk of 
arterial TEE during 0-2d post-IVIg
(RR ≈ 3.7; absolute risk ≈ 1 per 
1,000 new users)

▪ No significant increase in venous 
TEE risk during 0-13d post-IVIg
(outpatient IVIg only)
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Discussion: Unobtainable charts

Reasons that index TEE encounter charts were unobtainable for the 143 
potential TEE cases that did not proceed to abstraction

Reason Frequency

Unable to map patient and/or provider of requested encounter to identifiers needed for 
chart retrieval

28

Unable to identify patient and/or provider for chart corresponding to requested encounter 5

Could not establish contact with provider 16

Provider does not participate in research studies 1

Provider did not participate due to legal/compliance/HIPAA concerns 25

Provider did not participate (reason unspecified) 22

No record of patient at facility 18

Requested dates of service unavailable in chart corresponding to requested encounter 9

Chart not retrieved due to resource constraints 6

Chart not informative due to insufficient information 1

Chart processed after deadline for chart review 3

Other or unspecified 9



info@sentinelsystem.org 15© 2017 Sentinel Operations Center. All Rights Reserved.

Discussion: Arterial TEE risk overstated in 
administrative data due to spurious day zero 
events

Scenario Rate ratio Absolute risk

All chart-confirmed risk 
window (RW) or control 
window (CW) cases

3.72 (95% CI: 1.75, 7.84) 9.45 (95% CI: 3.64, 15.6) per 
10,000 patients

All RW or CW as determined 
from SDD

16.1 (95% CI: 12.1, 21.7) 93.7 (95% CI: 85.1, 102.1) per 
10,000 patients

No date/time stamping of inpatient procedure and 
diagnosis records in SDD

▪ Inpatient procedure and diagnosis records listed as 
occurring on the admission date


