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Introduction

Signal:
e 2003 in Germany: SUD- ass’n with Hexavac?

 Nov 2000- Jun 2003 : 3 death ( 2 y/o) within 48 hrs following the
administration of 4t dose.

e SMR=23
Italy: 2"9 largest market of Hexavac. No signal events
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Methods-cont’d

e Case finding : death certification and ICD code

— All individual records of death were reviewed

e Vaccination histories: Local health units(LHU)

« diphteria, tetanus,pertussis, poliomyelitis, hepatitis B, Hib [
3doses & T DEFHAIZ3%7E
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Figure 2. Selection of the study population, age 31-729 days, Italy 1999-2004. Legend. *One subject was excluded because the date of

birth was unknown.
doi:10.1371/journal.pone.0016363.g002
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Figure 3. Distribution of the 604 events of SUD included in the study by age of death. Legend. The three arrows indicate the median age

at first, second and third vaccine dose.
doi:10.1371/journal.pone.0016363.g003




Number of events
B

‘=‘“"""’"‘°“’"""‘“°:ﬁﬂ |2 & = 285?18332:&5:538*3333358335333
Interval between date of last vaccination and date of death (days)

Figure 4. Distribution of iflnmunised subjects by interval between date of vaccination and date of death. * Legend. *Only events
occurring within 45 days fromy vaccination are shown.
doi:10.1371/journal.pone.001 3.g004

Table 3. Rate ratio of sudden unexpected deaths in infants of age 31-729 days by risk period (following any vaccination) and
dose, Italy 1999-2004.

Risk period: 0-1 days Risk period: 0-7 days Risk period: 0-14 days

N RR adj’ (95% Cl) N RR adj' (95% ClI) N RR adj’ (95% ClI)
All doses 8 1.2 (0.4-2.1) 34 1.3 (0.9-19) 52 1.1 (0.8-1.5)
1** dose 5 1.2 (0.4-2.5) 24 1.5 (1.0-2.3) 34 1.2 (0.8-1.6)
2" - 3" dose 3 1.2 (0.3-3.0) 10 1.0 (0.4-1.9) 18 1.0 (0.6-1.6)

N: Number of deaths; RR adj: adjusted Rate Ratio; Cl: Confidence Interval.

'RRs are estimated according to the self controlled case-series method for censoring, perturbed or curtailed post-event exposures [19] and adjusted by age group [318-
80; 81-100; 101-120; 121-180; 181-360; 361-729).

doi:10.1371/journal.pone.0016363.t003




Table 4. Rate ratio of sudden unexpected deaths in infants of age 31-729 days by risk period and type of vaccine, Italy 1999-2004.

Vaccine groups Risk period: 0-1 days Risk period: 0-7 days Risk period: 0-14 days
RR adj' (95% RR adj’ (95% RR adj' (95%

N P-d cl) N P-d cl) N P-d cl)
Any vaccine 8 864 1.1 (0.5-2.4) 34 3355 1.4 (0.9-2.1) 52 6104 1.1 (0.8-1.6)
All concomitant administration of six antigens 7 593 1.5 (0.7-3.5) 30 2276 1.8 (1.1-2.8) 44 4112 1.5 (1.0-2.2)
Hexavalent products? 4 322 1.5 (0.6-4.2) 18 1231 20 (1.2-3.5) 25 2228 1.5 (0.9-2.4)
Hexavac 1 160 0.7 (0.1-5.5) 12 599 28 (1.4-53) 13 1075 1.6 (0.8-3.1)
Infanrix hexa 3 160 2.3 1(0.8-7.7) 6 624 1.4 (0.6-3.1) 12 1138 1.5 (0.8-2.7)
Other concomitant administration of six antigens 3 27 1.4 (0.4-4.8) 12 1045 16 (0.8-3.0) 19 1884 1.4 (0.8-2.3)
Others 1 271 0.5 (0.1-3.4) 4 1079 0.5 (0.2-1.4) 8 1978 0.6 (0.3-1.1)
Control period 192 29875 1 192 29875 1 192 29875 1

N Number of deaths; P-d: Person-days at risk; RR adj: adjusted Rate Ratio; CI: Confidence Interval.

'RRs are estimated by the Paisson regression model and adjusted by age group (31-80; 81-100; 101-120; 121-180; 181-360; 361-729).
*The information of the brand name of the hexavalent product was missing for 1 infant (the event occurred in the control period).
doi:10.1371/journal.pone.0016363 1004

Table 5. Rate ratio of sudden unexpected deaths in infants of age 31-729 days for the risk period 0-14 days following vaccination
with a combination of six antigens by dose, Italy 1999-2004.

First dose Second and third dose

N P-d RR adj’ (95% CI) N P-d RR adj’ (95% CI)
Any administration of six antigens 30 2457 1.9 (1.0-3.4) 14 1655 1.2 (0.7-2.1)
Hexavalent prt':iducts2 18 1263 2.2 (1.1-4.4) 7 965 1.0 (0.5-2.1)
Hexavac 10 580 2.7 (1.1-6.9) ] 3 480 0.8 (0.3-2.8)
Infanrix hexa 8 668 1.9 (0.8-4.2) 4 485 1.1 (0.5-2.9)
Other concomitant administration of six 12 1194 1.6 (0.8-3.2) 7 690 1.4 (0.6-3.0)
antigens
Control period 192 29875 1 192 29875 1

N: Number of deaths; P-d: Person-days at risk; RR adj: adjusted Rate Ratio; Cl: Confidence Interval.

'RRs are estimated by the Poisson rearession model and adjusted by age group (31-80; 81-100; 101-120; 121-180; 181-360; 361-729 for the first dose; 31-180; 181-
360; 361-729 for the second-third dose). 9
*The information on the brand name of the hexavalent product was missing for 1 infant (the event occurred in the control period).
doi:10.1371/journal.pone.0016363.t005
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A modified self-controlled case series method to
examine association between multidose
vaccinations and death
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and C. Paddy Farrington!

7. Conclusion

The standard SCCS method is not suitable for the analysis of a possible association of death after_multiple dose
vaccinations. For this special situation, two methods have been developed on the basis of the standard SCCS method.
In the first method, observation periods are truncated according to the vaccination schedule. The second method for
censored, perturbed, or curtailed post-event exposures was proposed by Farrington et al. [8] and works by introducing
a correction term in the formula. Simulation studies in a specific setting with short risk periods show that the two
methods provide comparable and precise estimates under the assumption that infants are vaccinated in accordance with
recommended vaccination schedules.

The major advantage of the proposed SCCS method with truncated observation periods is its appealing simplicity. It
can be applied without special programming, within the same framework as the standard case series method. Its major
disadvantage is that it requires that successive vaccine doses are separated by a known minimum time-interval. This is
not an unduly restrictive requirement for studies of multidose vaccines, provided that the risk period of interest is short
relative to this mterval.

The SCCS method with correction factor is more complicated to apply. but makes no assumption about separations
between doses. The simulations undertaken here, with short risk periods. suggest that it is marginally more cfficient than
the method with truncated observation periods, and tends to have slighly better #-error.

In conclusion, the SCCS method with truncated observation periods is an attractive alternative. Its properties require
further investigation in more general contexts, in particular when risk periods are longer than those considered here.
This is the topic of ongoing further work.
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