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• This study features the largest number of AESIs examined in a representative population 
of the US general population.

• Differences in incidence rates of some AESIs between the Pre-COVID-19 era and Pre-
Vaccine COVID-19 era were observed.

• This may reflect the impact of the pandemic on AESI occurrence, changes to healthcare 
utilization during the pandemic, or both.

• The incidence rates of some AESIs have substantial differences between age categories.

• Different datasets (HealthVerity and those included in the FDA BEST initiative) reported 
different incidence rates on the same AESIs, reflecting differences in the study 
populations.

• Background rates from populations eligible to receive a vaccine are ideal for the safety 
assessment of that vaccine.
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• Historical background rates for Adverse Events of Special 
Interest (AESIs) are important for vaccine impact assessment 
and safety monitoring. 

• A source covering a comprehensive list of AESIs from the 
general population is needed to provide representative 
historical incidence rates on AESIs, in addition to evaluating 
the impact of the COVID-19 vaccination/pandemic on the 
incidence rates of AESIs.

• To support vaccine safety surveillance, this study used 
administrative claims data to estimate background incidence 
rates of AESIs in the United States (US) in the Pre-COVID-19 
era and prior to vaccine availability in the active COVID-19 era 
(Pre-Vaccine COVID-19 era).

• The incidence rates of 43 AESIs were assessed in a cohort 
study of the US general population using patient-level claims 
data.

Database:

• Retrospective observational cohort study utilized secondary, 
de-identified individual-level medical and pharmacy claims 
data from HealthVerity for individuals insured under 
commercial, Medicare, or Medicaid plans, and/or served by 
providers participating in several large US medical and 
pharmacy insurance claims submission systems.

• Individuals were identified from the HealthVerity Private 
Source 20 closed claims database, which is representative of 
the age and sex distribution of adults and children in the US 
census.

Study Design:

• Inclusion Criteria: Continuous medical and pharmacy claims 
enrollment (with < 32 days of gap allowed) during the 365 
days prior to and on the index date.

• Exclusion Criteria: Occurrence of the particular AESI during 
the baseline period.

Pre-COVID-19 Era
(N= 19,950,199)

Pre-Vaccine COVID-19 
Era (N= 19,602,060)

Age

Median [IQR] 43.0 [24.0, 60.0] 43.0 [25.0, 60.0]

Sex; n (%)

Male 9,427,177 (47.3%) 9,253,909 (47.2%)

Female 10,523,021 (52.7%) 10,348,151 (52.8%)

Region; n (%)

Northeast 3,434,922 (17.2%) 3,495,626 (17.8%)

Midwest 4,456,910 (22.3%) 4,424,011 (22.6%)

South 7,612,169 (38.2%) 7,550,298 (38.5%)

West 4,362,332 (21.9%) 4,042,084 (20.6%)

Other/Missing 83,866 (0.4%) 90,041 (0.5%)

Insurance Plan Type; n (%)

Commercial Only 10,019,370 (50.2%) 9,978,398 (50.9%)

Medicare Advantage Only 2,232,247 (11.2%) 2,165,225 (11.0%)

Medicaid Only 7,025,619 (35.2%) 7,192,807 (36.7%)

Commercial and Medicare 
Advantage 73,469 (0.4%) 654 (0.0%)

Commercial and Medicaid 111,294 (0.6%) 5,044 (0.0%)

Medicaid and Medicare 
Advantage 40,873 (0.2%) 557 (0.0%)

Plan Type Unknown 447,268 (2.2%) 259,375 (1.3%)

Table 1. Demographic Characteristics of 
Individuals Included in the Study

BACKGROUND RESULTS (continued)

OBJECTIVES

METHODS

• *Follow-Up Period: began on the index date for all AESIs. 
Individuals were followed for a minimum of one day or until 
the earliest of: occurrence of the AESI being evaluated, 
disenrollment, end of the study period, or death.

• Outcomes and Analyses: incidence rates of AESIs per 
100,000 person-years and associated 95% confidence 
intervals (CIs) were calculated within each of the study 
periods using a Poisson distribution.

• Compared to incidence rates of the same AESIs 
examined by the FDA BEST Initiative during the same 
Pre-COVID-19 era

Index Date

Continuous Medical 
Enrollment

Follow-up Period*

Pre -COVID-19 Era: 
January 1, 2019 – December 31, 2019       

Pre-Vaccine COVID-19 Era: 
March 1, 2020– November 30, 2020

CONCLUSIONS

Figure 2. Incidence Rates of AESIs in the Same Pre-COVID-19 Era as Reported from Different Databases

CVST, Cerebral venous sinus thrombosis; MIS-A, multisystem inflammatory syndrome in adults; MIS-C, multisystem inflammatory syndrome in children; TTS, Thrombosis with 
thrombocytopenia syndrome. *Encephalomyelitis/encephalitis, including acute disseminated encephalomyelitis. †Autoimmune/inflammatory eye disorders, including uveitis.

Figure 1. Incidence Rates of AESIs for the Overall Population and in Young vs Older Adult Age Group

TTS, Thrombosis with thrombocytopenia syndrome. *Encephalomyelitis/encephalitis, including acute disseminated encephalomyelitis. 
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19.7 (19.0, 20.3) 15.5 (14.8, 16.1) 20.1 (19.3, 20.9) 16.1 (15.2, 16.9) 11.8 (10.7, 13.0) 10.5 (9.2, 11.8)

25.1 (24.4, 25.8) 23.2 (22.4, 24.1) 21.2 (20.4, 22.0) 19.2 (18.3, 20.2) 58.9 (56.3, 61.5) 55.2 (52.2, 58.1)

14.2 (13.7, 14.8) 11.2 (10.6, 11.7) 14.7 (14.0, 15.4) 11.1 (10.4, 11.8) 22.7 (21.1, 24.2) 18.5 (16.8, 20.3)

0.5 (0.4, 0.6) 0.2 (0.1, 0.3) 0.5 (0.3, 0.6) 0.2 (0.1, 0.3) 0.8 (0.5, 1.1) 0.3 (0.1, 0.6)

3.7 (3.5, 4.0) 3.5 (3.2, 3.9) 4.2 (3.8, 4.6) 3.7 (3.3, 4.1) 4.0 (3.3, 4.6) 4.3 (3.5, 5.1)

8.5 (8.0, 8.9) 16.7 (16.0, 17.4) 8.0 (7.5, 8.5) 13.4 (12.7, 14.2) 14.6 (13.3, 15.8) 38.7 (36.2, 41.2)

8.3 (7.8, 8.7) 8.2 (7.7, 8.7) 7.7 (7.2, 8.2) 6.6 (6.1, 7.2) 12.9 (11.7, 14.0) 16.5 (14.8, 18.1)

4.8 (4.4, 5.1) 4.1 (3.8, 4.5) 4.8 (4.4, 5.2) 4.0 (3.6, 4.4) 8.0 (7.0, 8.9) 6.9 (5.9, 8.0)

37.4 (36.5, 38.3) 30.4 (29.5, 31.3) 33.9 (32.8, 35.0) 25.9 (24.8, 26.9) 70.6 (67.8, 73.4) 64.8 (61.5, 68.0)

2.9 (2.7, 3.2) 2.6 (2.3, 2.8) 1.7 (1.5, 2.0) 1.2 (1.0, 1.5) 0.5 (0.2, 0.7) 0.3 (0.1, 0.7)

– 0.1 (0.1, 0.2) – 0.2 (0.1, 0.2) – 0.1 (0.0, 0.4)

– 3.4 (2.6, 4.2) – –

12.7 (12.2, 13.2) 13.5 (12.9, 14.2) 13.0 (12.3, 13.7) 12.1 (11.3, 12.8) 17.3 (15.9, 18.7) 23.5 (21.5, 25.4)

41.2 (40.3, 42.1) 36.1 (35.0, 37.1) 42.3 (41.2, 43.5) 34.8 (33.5, 36.0) 61.3 (58.7, 63.9) 59.4 (56.4, 62.5)

39.7 (38.8, 40.6) 28.3 (27.4, 29.2) 48.3 (47.0, 49.6) 33.8 (32.6, 35.0) 29.4 (27.6, 31.2) 21.6 (19.8, 23.5)

4.4 (4.1, 4.7) 2.8 (2.5, 3.1) 5.1 (4.7, 5.5) 3.1 (2.7, 3.4) 4.0 (3.4, 4.7) 2.9 (2.3, 3.6)

30.1 (29.3, 30.9) 23.8 (22.9, 24.6) 31.2 (30.2, 32.3) 24.1 (23.0, 25.1) 45.0 (42.7, 47.2) 37.0 (34.5, 39.4)

5.9 (5.5, 6.2) 7.1 (6.6, 7.5) 6.5 (6.0, 7.0) 7.1 (6.5, 7.6) 8.5 (7.6, 9.5) 11.8 (10.4, 13.2)

2.4 (2.2, 2.6) 1.8 (1.5, 2.0) 2.8 (2.5, 3.1) 1.8 (1.5, 2.1) 2.6 (2.1, 3.2) 2.3 (1.7, 2.9)

124 (123, 126) 107 (105, 109) 123 (121, 125) 102 (100, 104) 220 (215, 225) 201 (195, 206)

334 (331, 337) 347 (343, 350) 230 (227, 232) 211 (208, 214) 966 (955, 976) 1119 (1105, 1132)

137 (135, 138) 109 (107, 111) 135 (133, 137) 106 (104, 108) 72 (69, 74) 60 (57, 63)

509 (505, 512) 435 (432, 439) 607 (602, 611) 495 (491, 500) 422 (415, 429) 398 (390, 406)

855 (851, 859) 558 (554, 562) 769 (764, 774) 479 (474, 484) 1716 (1702, 1730) 1197 (1183, 1211)

120 (118, 122) 96 (94, 97) 120 (118, 122) 90 (88, 92) 185 (181, 190) 156 (151, 161)

45 (44, 46) 114 (112, 116) 36 (35, 37) 73 (71, 75) 108 (105, 112) 346 (339, 353)

1419 (1413, 1424) 1210 (1204, 1216) 815 (810, 820) 655 (650, 660) 4886 (4861, 4910) 4440 (4412, 4468)

416 (413, 419) 337 (334, 340) 298 (295, 301) 229 (225, 232) 1146 (1135, 1158) 995 (982, 1008)

397 (394, 400) 343 (340, 346) 334 (330, 337) 269 (265, 272) 933 (923, 943) 881 (869, 893)

458 (455, 461) 336 (333, 339) 544 (540, 548) 385 (381, 389) 544 (536, 552) 425 (417, 433)

185 (183, 187) 146 (144, 148) 189 (186, 191) 145 (143, 148) 180 (175, 184) 158 (153, 163)

78 (76, 79) 87 (86, 89) 54 (52, 55) 56 (54, 57) 215 (210, 219) 263 (256, 269)

358 (356, 361) 259 (257, 262) 402 (399, 406) 283 (280, 287) 498 (490, 505) 375 (367, 383)

89 (87, 90) 69 (68, 71) 107 (105, 109) 80 (78, 82) 94 (91, 97) 81 (77, 85)

312 (309, 314) 301 (298, 304) 193 (191, 196) 173 (170, 176) 967 (957, 978) 1007 (994, 1020)
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219 (217, 222) 224 (221, 226) 195 (192, 197) 185 (182, 188) 482 (475, 490) 540 (531, 549)

454 (451, 457) 351 (348, 354) 419 (415, 422) 310 (307, 314) 944 (933, 954) 778 (766, 789)

619 (616, 623) 609 (604, 613) 639 (635, 644) 606 (601, 611) 759 (749, 768) 863 (851, 875)

643 (640, 647) 605 (600, 609) 520 (516, 524) 447 (442, 451) 1537 (1524, 1550) 1622 (1606, 1638)

84 (83, 85) 106 (104, 108) 58 (57, 60) 65 (63, 66) 238 (233, 243) 338 (331, 345)

772 (768, 776) 506 (502, 510) 763 (758, 768) 480 (475, 484) 1318 (1306, 1330) 911 (899, 923)

528 (525, 532) 485 (481, 489) 450 (446, 454) 387 (382, 391) 1225 (1213, 1237) 1228 (1214, 1242)
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AGE 18-64 YEARS AGE 65+ YEARS
Current Study BHI MarketScan Optum HealthCore Current Study Medicare

230 (227, 232) 149 (147, 151) 110 (108, 112) 134 (132, 137) 123 (121, 125) 966 (955, 976) 1297 (1293, 1302)

20 (19, 21) 19 (18, 19) 14 (13, 14) 17 (16, 17) 15 (14, 15) 12 (11, 13) 11 (10, 11)

135 (133, 137) 153 (151, 155) 119 (117, 121) 155 (152, 158) 128 (126, 130) 72 (69, 74) 80 (79, 81)

120 (118, 122) 119 (117, 120) 105 (104, 107) 124 (121, 126) 107 (105, 109) 185 (181, 190) 215 (214, 217)

334 (330, 337) 286 (283, 288) 243 (240, 245) 227 (223, 230) 239 (236, 241) 933 (923, 943) 1331 (1326, 1336)

8.5 (8.0, 8.9) 16.7 (16.0, 17.4) 8.0 (7.5, 8.5) 13.4 (12.7, 14.2) 14.6 (13.3, 15.8) 38.7 (36.2, 41.2) 8.5 (8.0, 8.9)

8.3 (7.8, 8.7) 8.2 (7.7, 8.7) 7.7 (7.2, 8.2) 6.6 (6.1, 7.2) 12.9 (11.7, 14.0) 16.5 (14.8, 18.1) 8.3 (7.8, 8.7)

4.8 (4.4, 5.1) 4.1 (3.8, 4.5) 4.8 (4.4, 5.2) 4.0 (3.6, 4.4) 8.0 (7.0, 8.9) 6.9 (5.9, 8.0) 4.8 (4.4, 5.1)

54 (52, 55) 23 (22, 24) 16 (15, 17) 20 (19, 21) 17 (16, 18) 215 (210, 219) 205 (203, 207)

34 (33, 35) 39 (38, 40) 29 (28, 30) 35 (33, 36) 29 (28, 30) 71 (68, 73) 90 (89, 91)

42 (41, 44) 40 (39, 41) 35 (34, 36) 41 (40, 43) 35 (34, 36) 61 (59, 64) 88 (87, 89)

48 (47, 50) 53 (52, 54) 46 (44, 47) 49 (48, 51) 44 (43, 46) 29 (28, 31) 38 (37, 38)

193 (191, 196) 74 (72, 75) 57 (56, 58) 68 (66, 69) 63 (61, 64) 967 (957, 978) 843 (839, 846)

195 (192, 197) 179 (177, 182) 148 (146, 150) 170 (167, 173) 140 (137, 142) 482 (475, 490) 755 (752, 759)

2.4 (2.2, 2.6) 1.8 (1.5, 2.0) 2.8 (2.5, 3.1) 1.8 (1.5, 2.1) 2.6 (2.1, 3.2) 2.3 (1.7, 2.9) 2.4 (2.2, 2.6)

84 (83, 85) 106 (104, 108) 58 (57, 60) 65 (63, 66) 238 (233, 243) 338 (331, 345) 84 (83, 85)

5.9 (5.5, 6.2) 7.1 (6.6, 7.5) 6.5 (6.0, 7.0) 7.1 (6.5, 7.6) 8.5 (7.6, 9.5) 11.8 (10.4, 13.2) 5.9 (5.5, 6.2)
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