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Supplementary Data

Literaturereview strategies

A targeted analysis of time-motion studies publisivithin the last 10 years (2002—June 2012) on
resource use during pediatric vaccine adminisindfie@. time and cost data for preparing, giving,
documenting and disposal of waste associated wsthgle vaccine injection) was conducted.

The search strategy can be found in the Supplemyehédle 1.

The purpose of obtaining this data is to delingla¢éeeconomic impact of combination vaccines on
provider practices by informing the vaccinatiori@éncy analyzer model. The review on vaccination
time yielded 11 publications that were finally inged in the report (Supplementary Figuré ?)The
literature on this topic was considerably lackimgl ghe evidence in this area within the US needi®to
investigated further with time-in-motion studiesutederstand if what is presented in the model is
applicable and measurable. The publications indudehe study were mainly observational studies th
assessed the average cost and variable costsnfediaal practice to deliver immunization eventsvad
as the average time spent by personnel to condest immunization events. The studies chosen were
conducted in various parts of the world includindit, the US and New Zealand; however the standard
of care with respect to vaccination was basic anddcbe applied transversalfly. These publications
were reviewed to identify the time required to céetp each of the following vaccine-related actesti
preparation (assembly of the vaccination syringeatbministration), administration (physical dispens
of vaccination, including sterilization), clean-(panagement and disposal of vaccination waste),
charting (recording of vaccination in the patienaxt) and registry (recording of vaccination inicl
vaccination registries).

Only five of the 11 publications included data ere@r more of these activitiés,the results of the time
taken per task were heavily dependent on the mathmetording used. The results are summarized in
Supplementary Table 4. The results indicate thatrhethods dominate: (1) indirect data collectiamfr
time logs, diaries, and interviews; and (2) dimata collection using stopwatches. SupplementabjeTa
4 shows that time estimates from indirect dataectitbn were generally higher than direct measbas.
to the limitations in published literature espdgiat the US, significant assumptions had to be enaicd
some of the estimates used were not availabldéobS. To limit the impact of this, the authorsiwees
that the most conservative assumptions were adiengten possible, that the inputs were evidence-
based and reviewed by medical physicians inclugetdjatricians.

A conservative evidence-based approach of usifiga&ss based on direct observation was used when
possiblet™ For those that had both alternative methods, sitgwmethod was preferred.

Estimates and assumptions used in model
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The following estimates and assumptions were usethé time required for each vaccination activity.
Preparation, administration, and charting estimixtes Wiedenmayer et a(separated for fully liquid

and lyophilized vaccines) were used for multi-deis¢s and lyophilized vaccinations. Preparation,
administration and charting estimates for prefidbgdnges were calculated from the ratio of thel&in
dose to unspecified from Turner et alultiplied by the fully liquid time from Wiedenmay et al® This
assumed that the unspecified vaccination time astisnfrom Turner et alre representative of multi-
dose vaccinations.

The cleaning time for all vaccination forms wasreated as the mean of the clean-up activities (diap

of the vial, syringe, and needle) times from Wiadayer et dland Szilagyi et &.The vaccination time

for a true single-dose vial was assumed to beahess for a multi-dose vial. The time required for
vaccination registry was taken to be 0.33 minubesé€d on expert opinion) for all vaccination dosage
forms.

Ancillary items

Ancillary items included syringes, needles and wedivaste disposal, alcohol wipes, cotton ballg, an
adhesive bandages, Epipens, Epipen Jr, diphenhytatissues, medium sharps dispenser, dispensers
for sanitizing hand cream

Physician practice patient population

This study examined the US population aged 0—6sy8dre number of patients receiving injections each
month was determined from the total number of p&i@ppropriate for vaccination and age distrilyutio
The injections received by each patient were deterdnby their birth month. For this analysis, thedwsl
used the most current population data: the 2018 @edat¥ (the total population aged 0—6 years and the
distribution by age) and the 2010 National VitaitBtics Repoff (to determine the age distribution by
month) (Supplementary Tables 2 and 3).
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Supplementary Table 1: MEDLINE literature search strategy.

ID Topic Sear ch algorithm Number
of hits
1 Time and motion "Time and Motion Studies"[Mesh] OR "time 1,342
studies and motion studies" OR "time-motion"[tiab]

OR "time and motion study" OR "time
motion" Filters: published in the last 10 years;
English

2 Vaccination ((("vaccines"[Mesh]) OR 149,045
("Vaccination"[Mesh] OR
"Immunization“[Mesh])) OR "Immunization
Programs"[Mesh]) OR "Immunization
Schedule"[Mesh] OR vaccin*[tiab] OR
immuni*[tiab] Filters: published in the last 10
years; English

1AND 2 15

Limits for search included articles published fr@802—June 2012 only concerning humans and in

English.
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Supplementary Table 2: Population data (2015)

Age (years N %

<1 3,944,15. 4.7¢
1 3,978,07! 4.7¢
2 4,096,92' 4.9z
3 4,119,041 4.9t
4 4,063,17! 4.8¢
5 4,056,85: 4.87
6 4,066,38 4.8¢
7-9 12,225,41 14.6¢
10-14 20,677,19 24.8:

15-1¢ 22,040,34 26.47
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Supplementary Table 3: Births by month (US 2018}

Month n %

January 323,248 8.0¢
February 301,994 7.5t
March 338,613 8.47
April 325,028 8.1:
May 328,273 8.21
June 334,535 8.3¢€
July 345,199 8.6:
August 349,747 8.7t
Septembe 350,745 8.71
October 336,809 8.4z
Novembel 326,220 8.1¢

Decembe 338,974 8.4¢
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Supplementary Table 4: Targeted literature search results.

Vaccination Time (minutes Methoc
activity Singledose Fully liquid Lyophilizec Unspecifie
Preparatio 1.9¢ 3.5¢ Time logs
0.6¢ 1.36 1.0¢? Stopwatc!
Administratior ~ 2.7¢* 4.4¢ Time logs
3.4¢* Interviews
0.3¢ 0.3¢ 6.3C% Stopwatc!
Clear-up 0.0¢ 0.0¢ 0.3¢% Stopwatc!
Charting 2.3C 3.9¢ Timelogs
0.2¢6 0.32 1.0¢? Stopwatc!
Total 6.9 11.8¢ Time logs
8.6C° Time diary,
interviews
10.5(* Interviews
1.42 2.1¢ 2.6C% Stopwatc|
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Supplementary Table 5: Vaccination consumable costs.

Country Amount Costyeal
New Zealanc NZ $0.6( NR

us* US $0.4 200z
us® US $0.4. 2007

NR = not reported; NZ = New Zealand dollars.
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Making completion of tedigtric vaccine schedule more efficient for phigsis

Birth Im ' 2m 4m 6m 9m ! 12m 15m 18 m 19-23m -3¢ 4-6y
DTaP DTaP DTaP DTaPé @ DTIaP I DTaP
PoI|oIPV """"" | PV """"""" o PV T T py
‘HepB | | HepB © H epB """""""""""""""" Y =
Pneu """ PCV | 'F56V'J§ """ PCV: PCV T T PPSV
Hb . Hib H |b(H|b)EH|b """""" """"""""""""""""""""" o
MMR """"""""""""""" """"""""""""""""""" MMR """""""""" c MMR
Varicella | A S VAR T S e VAR
‘HepA | """"""""""""""" T e AT i Hep A series
‘Rotavirus | 1 RV R V(R\/) """""""""""""" o
Influenza | A """""" L T N ilienza (yearly) T
‘Men [ Ll mcv4a

Supplementary Figure 1: Age 06 years vaccination schedule (2612)

Range of recommended ages for all children.

Range of recommended ages for certain high-risls.

Range of recommended ages for all children artdioenigh-risk groups.
DTaP: diphtheria, tetanus, pertussis; Hep: hepatib: Haemophilus influenzatype b; IPV: inactivated poliovirus; MCV4: meningmcal, MMR:

measles, mumps, rubella; PCV: pneumococcal corgugaicine; Pneu: pneumococcal; PPSV: pneumocoobalgecharide vaccine; RV: rotavirus; VAR:
varicella.? The fourth dose can be administered from 12 momttewided>6 months have elapsed since the third dbBepending on which vaccine is

used, and hence whether a third dose is requifda second dose can be administered before agard, yeovided3 months have elapsed since the first

dose dFirst dose from 12 months; second dose 6—18 madatitrs
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Search of MEDLINE-
indexed publications and
grey literature yielded 17
CITATIONS

2 ABSTRACTS
were excluded
(duplicates)

15 PUBLICATIONS

were reviewed (full
text)
9 PUBLICATIONS
were excluded for the
following reasons: 5 ADDITIONAL
= Non-injection route PUBLICATIONS
of vaccine were retrieved from
administration manual review of
= No relevant time bibliographies
and motion
outcomes
= Non-pediatric
populations
= Duplication of data
11 PUBLICATIONS
were reviewed for
6 PUBLICATIONS time data on:
were excluded for the = Preparation
following reasons: = Administration
= Time not provided = Clean-up
for vaccine activities = Charting
of interest
= |Insufficient detail on
time estimates
DATA FROM 5 PUBLICATIONS were used

to inform the budget-impact model

Supplementary Figure 2: An overview of the literature review process.
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Birth 1m 2m 4m 6m 9 m 12 rﬂ 15m 18§m 1923 2-3 y 4-6y

DTaP Tripedia™ Tripedia™ éTripediaT"" Tripedir;lT"" Tripedia™

Polio TR IPOL T IPOL T poL T IPOL
Hé’b"BT""""""H""g""'ﬁé’éé%biixékﬁé’fﬁJg""""""""{ """"""""""" RecombivaxHB™ T
Preu | A i___I5_r_é\_/_rié_r_f“7'_Jéml_D_r_éVr_]ér_ﬁ"_l Prevnar™i Prevnar™ | — — E—
Hb | o | ACtHIB™ | ACtHIB™ | ActHIB™ | | o ActHIB™ 1
MMR | e M-M-R-I™M T MAMARAIT™
Varicella | L Varivax™ 1 Varivax™
HepA | o ] § """""""" § """""""" § """""" | "'Hé\}ﬁﬁw\'/'/&'(jf/&fﬁé"g"'Hé'\}h'k*M/'\'/AQ'T"AT’Mé """""""""""""""
Rotavirus | T “RotaTeq™: ""F'eafaf'eam 'ﬁe‘ataféaﬂn """"" T T I .
Influenza | INFLUENZA(ldose/quseason) """""""""""""""""

Supplementary Figure 3: Least efficient currently available vaccinatiamedule.
DTaP: diphtheria, tetanus, pertussis; H: in hosgitae; Hep: hepatitis; Hilld{aemophilus influenzatype b; IPOL: inactivated poliovirus; m, monthsMR:
measles, mumps, rubella; Pneu: pneumococcal; ysyaeAQTA™andHavrix™ are both pre-filled syringes so should be equefligient.

Note: A total of 10 vaccinations with 30 injectionsuld be required.

10



The hidden efficiencies: Making completion of thdigtric vaccine schedule more efficient for phigsis

Ciarametaro M, et al.

Birth | 1m | 2'm 4m om 12mi  15m 18 m 19-23m 3¢+ 46y
DTaP Infanrix™
________________________________________________________________________________________________________________ Kinrix™
Polio Pediarix™ Pediarix™
Hep B H
Pneu Prevnar™ Prevnar™ Prevnar™
Hib ' PedvaxHIBTM PedvaxHIBTM ' | PedvaxHIB™ ! ' ' '
MMR
................................................................................................ ProQuad™ et ProQuad™
Varicella
Hep A Havrix™/VAQTA™ | HavrleM/VAQTATW
Rotavirus Rotarix™ Rotarix™
Influenza INFLUENZA (1 dose/flu season)

Supplementary Figure 4: Most efficient currently available vaccination sdale.

DTaP: diphtheria, tetanus, pertussis; H: in hosgitae; Hep: hepatitis; Hilbldiaemophilus influenzatype b; IPOL: inactivated poliovirus; m, monthsMR:

measles, mumps, rubella; Pneu: pneumococcal; ys yasAQTA™andHavrix™ are both pre-filled syringes so should be equeffigient.

Note: A total of 10 vaccinations with 20 injectionsuld be required.

11
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18 m

Bith | 1m 2m 4m 6mi 9m: 12mi  15m 19-23m° | 46y
| | | | | Y

DTaP Infanrix™
________________________________________________________________________________________ 4 KinriX™
Polio ! 5
____________________________________ 6-V 6-V 6-V
Hep B H | |
Pneu Prevnar™
Hib | | PedvaxHIB™: PedvaxHIB™ | . PedvaxHIB™ | o
MMR
____________________________________________________________________________________________________ ProQuad™ i1 ProQuad™
Varicella :
Hep A Havrix™/VAQTA™ | Havrix™/VAQTA™ |
Rotavirus Rotarix™ Rotarix™
Influenza INFLUENZA (1 dose/flu season)

Supplementary Figure5: Hypothetical 6-valent vaccination schedule.

6-V: a hypothetical 6-valent vaccine; DTaP: diphihetetanus, pertussis; H: in hospital dose; Hepatitis; Hib:Haemophilus influenzatype b; IPOL:

inactivated poliovirus; m, months; MMR: measlesmps, rubella; Pneu: pneumococcal; y: yetWQTA™andHavrix™ are both pre-filled syringes so

should be equally efficient.

12
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Birth 1m 2m 4m 6m 9m 12 m 15 m 18 m 19—23§ m 3 )2~— 4-6y
DTaP . . Infanrix™ . .
SRR U SURRRRY b e KiDPX™
Polio | | | | | | | |
Hep B H | AV 7-V 7-V i i
Pneu 5 Prevnar™ 5
Hib PedvaxHIB™
MMR
_____________________________________________________________________________________________________ ProQuad™ .y ProQuad™
Varicella |
Hep A Havrix™/VAQTA™  Havrix™/VAQTA™ |
Rotavirus Rotarix™ ' Rotarix™
Influenza INFLUENZA (1 dose/flu season)

Supplementary Figure 6: Hypothetical 7-valent vaccination schedule.

7-V: a hypothetical 7-valent vaccine; DTaP: diphihetetanus, pertussis; H: in hospital dose; Hepatitis; Hib:Haemophilus influenzatype b; IPOL:

inactivated poliovirus; m, months; MMR: measles,mps, rubella; Pneu: pneumococcal; y: yetWAQTA™andHavrix™ are both pre-filled syringes so

should be equally efficient.

13
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