Cost Calculator for Mass Vaccination Response to a US College Campus
Outbreak of Serogroup B Meningococcal Disease

Elizabeth M. La, PhD,' Sandra E. Talbird, MSPH,' Koren V. Kanadanian, MSc, CEM,? Joel Fain, PhD,*! Liping Huang, MD, MPH,® Amit Srivastava, PhD3*

'RTI Health Solutions, Research Triangle Park, NC; ?Providence College, Providence, RI; *Pfizer Inc, Collegeville, PA

*Presenting Author. ') Fain was an employee of Pfizer Inc at the fime of the study.

INTRODUCTION INTRODUCTION (continued) METHODS (continued)
* Invasive meningococcal dlseg;g (IMD) is a life-threatening disease caused by the * Vaccines are available to help protect against IMD. Cost Calculator Overview Labor Resources and Unit Costs for Mass * Inputs were not included for costs associated with the following; * This cost calculator quantifies the direct cost of a mass
bacterium Neisseria meningiticlis. ~ Current recommendations from the United States Advisory Committee on ated oL 1l ~ Treatment of AEs requiring hospitalization inati p to a MenB k on 1 campus.
~ Despite receiving appropriate medical freatment, approximately 10% of people Practices (ACIP) for ] {in Table 2.° « The MenB disease outbreak response at Providence College in 2015 was used as a case study. ation at Providence College ~ Case identification and chemoprophylaxis efforts beyond those incurred by i i ded both th fo
with IMD die! ~ MenB vaccine may be deployed fo conirol campus outbreaks.” « An Excebbased [Microsoft, Redmond, WA cost calculator was developed fo capture costs . EachMass | Year Following Mass. Providence College L2 2l G C A e 2 cost for a
~ Nearly 1 in 5 survivors may experience longerm consequences such as limb and resources associated with a MenB outbreak response. The calculator: ~ Treatment of acufe o long-ferm IMD cases large gy ($579,851; range:
neurologic or hearing : ttee on Immuni es (ACIP) ~ Includes user-modifiable inputs related fo the vaccine-eligible population E2 b e i e ~ Productivity losses $105,484-5$1,081,627) and the average cost per IMD case
* Meningococcal serogroup B (MenB) is the primary cause of IMD in the United States for Meningococcal Immunization® ~ Accounts for each vaccination event and vaccine dose (Figure 2) Occupation Hour/$ | Used,n | Resource | Used,n | Resource | Used,n | Resource Cost Calcul Out reported in a recent systematic review.'s
across ol age gpoups,ond s responsible for nearly 60% of IMD cases among _ Includes labor/nonlabor resource use inputs aligned with specific budgetary line items Clricol ost Calculator Outcomes T + other US coll ies and in other noncoll -
individuals aged 16-23 years” Meningococcal Vaccines from Providence College’s mass vaccination campaign Famiy ond * Outcomes include the followi i ially. ’
* Between 2014 and 2016, 18-to ZAVYSGVOHS a"endmg mllege hod a hlgher average annuol Routi tion for healthy adole s d 11-12 * Model assum| Honsgwere made in cansullunanpw\?h the Director of Emergenc enerol grogiorers oo 2 2 : o : 20 U;OI"‘IES mcbu eF edc :;WI\ng‘ ted with 21 de setngsiney ¥y SUbs’“""ﬂ“‘/-
incidence and more cases of Mend disease than those no affending college (Figure 1) MenACWY s it boser doss o o Ty A M o Providenca Call ey Phomodss o | 2 | 20 | 2 | 55 | o 0 o e e i ol 3 s ~ Because it s difficul o forecast how quickly a goverment eniity wil declare an IMD
' lanagement af Providence College Nerse procifonsrs 5030 0 0 2 60 0 0 ~ Total number and percentage vaccinated with all 3 doses s e oot o he o fiscal
Figure 1. College Students Are at an ~3-Fold Higher Risk for MenB Rovine vaccinafion for individuals of increased rik’ A - Estimates undiscounted direct medical and nonmedical costs (2016 US dollars) during Regitred nurses 3470 2 20 2 56 2 200 — Actual and potential/expected costs (overall lak labor costs paid by the outbreak and provide assistance, universifies have fo budget for the complete fisca
Disease Than Those Not Attending College, Particularly MenB V"“;S""Qj’" fo ol 16- o 23yoarakds (1618 yeors N the first 18 months postoutbreak Licensed practical university, and costs paid by other entities) cost of outbreak containment for their enfire at.risk student population.
Those Aged 18-19 Years Fonsulaion wih @ healheare provider @ * Actual costs incurred were compared with pofential/expected computed costs [assuming ondfeeneed 256 0 0 3 72 0 0 — Actual and pofential/expected costs per individual ever vaccinated, per individual * The variance between estimated and actual total costs at
5 . B ey ok do ot cond rleboraony o 100% vaccine coverage using a ground-up or microcosting approac Ao fully vaccinated, and per IMD case Providence College largely resulted from the CDC’s decision
= grovp groups ¢, W, Education adminisiators, | 50 o0 o 20 o 0 0 200 to cover all costs for the third vaccine dose for then-current
[ — * Planning for controlling an IMD outbreak at a college or university is a significant logistical Input Parameters postsecondary students and all doses for incoming freshmen.
Frill 8 e § i challenge that requires accurate assessment of resources and labor/nonlabor costs. ooloon ond ovreak choraa Emergency monogement | 3753 2 120 2 100 2 2000 The calculator likel leresti the ts of
H s * Population and outbreak characteristics irectors o The ikely e true costs of a
averese [ 2 ~ Target population at Providence College: 3745 then-current students and other eligible Publi relofions specialis| 3199 2 40 2 60 2 800 i I outbreak, b
vl N Lo individuals fo receive 3 doses of MenB-FHbp vaccine poolh edcolrs 78 1 0 u 4 60 u u
cis2ay INR 3o ~ Documented 2 cases of MenB disease, with 71 individuals receiving ct hylaxis o Jcreat | 2770 0 ° ) 46 0 0 o ~ It does not include costs appropriate for a full economic analysis (eg, costs related
« serogroups [ILR 005 lie, 35.5 close contacts per case),”® consistent with the Providence College experience counselors [of Oufpuls fo treatment of acute or long-term IMD cases)
« Colloge oo « Labor resource and cost inputs Social workers 2438 0 0 2 57 0 0 - 5 o o
o Secrefaries and * In all, 4418 individuals (92.1%) received 21 dose of the MenB-FHbp vaccine, and 2124 ~ It does not account for productivity losses related to the fime required fo implement
- Reported labor costs were based on actual costs incurred by the college in 2015 inigative assistants, » ! > a mass vaccination campaign.
o s « To enumerate costs incurred during a points-of dispensing (PODs), mass vaccination and 2016 and reflect any labor received af reduced coss [eg, through MRC or xcoptlogal, medicd, | 1738 2 20 s 40 2 100 (44.3%) completed the 3-dose vaccine course. ) e o
v v response fo a US campus MenB disease outbreak volunteer efforts). ond executive * Based on actual vaccinations received, the cost calculator computed $1,350,963 * This o esp cost d nee
~ Staffing for one of the large PODs at Providence College included the Rhode Island Medical/Techricol in aggregate direct costs over the 18-month fime period ($305.79 per person receiving to shift the public health response from outbreak control
Colloge ACAR‘F (n=95), ‘i‘heF Rhode \;;c:nd Department of Health RIDOH; n=19), and Providence 77 3 70 3 0 3 w0 21 voccine dose, ls;fac ;}5 per person receiving all 3 vaccine doses, and $675,481.50 to prevention by proactive, preemptive using
e ollege (n=44; Figure 3): ‘Medical records and per IMD case; Table 4)
e ~ Total MRC staff and hours worked were available by occupation for the same large POD.! hocth rlomolin 1993 0 0 s 40 0 0 - Providence College incurred 69.4% of these costs.
o OUTBREAK RESPONSE  hes dtgvere v o stmre el xpecd oo snce s o e e T
# Cosesrysarin & N ! ! ” > ¢
College students 2/ associated costs by occupation and time period by applying mean national wages workers Table 4. Vi C d Actual and I/E:
o the resources used (Table 3). Healhcore sopport al ination Coverage and Actual and Potential/Expected
. . . . 1813 o [ 7 40 o o rect Provid
* IMD outbreaks occur regularly (2-4/year) on US college campuses but can be difficult Mass Vaccination Campaign Characteristics * Providence College was assumed fo bear the full cost of labor resources o o - Costs by Resource Category for ence Colleg ACKNOWLE DGME NTS
to predict and challenging fo recognize in a fimely manner. . . Energency medicl me | o N 2 s N N Outcome Acual i
_ Since 2011, MenB outbreaks on 10 US college campuses have resulted in 42 cases * In conjunction with the Centers for Disease Control and Prevention (CDC) and Figure 3. Labor Resources and Functions and Nonlabor Resources poramedics Coverage ovicomes
and 2 deaths (Table 1) Rhode Island's state Medical Reserve Corps [MRC], Providence College implemented Used by Providence College During the 2015 | Medical secrelaries. 1685 ) 0 2 40 0 0 People vaccinated with >1 dose, n 4418 4795 This presentation was supported by Pfizer Inc. Editorial/medical writing support was provided
~ In February 2015, a MenB outbreak occurred at Providence College in Rhode Island; @ mass vaccination campaign over 13 months using the MenB-FHbp vaccine Disease Outbreak Oher prachcol assistance Pooplo vaccinated with oll 3 dosos, n 2124 4795 Regina E. Burris, PhD, and Jill E. Kolesar, PhD, at Complete Healthcare Communications, LLIC
2 cases were confirmed.” (Trumenba®, bivalent rLP2086; Pfizer Inc, Philadelphia, PA)? Food service managers | 2693 2 20 2 40 0 0 Compleed Pl course, % of trget populofon 443 100 (North Wales, PA}, a CHC Group company, and was funded by Pfizer Inc.
-3 inati s held as I POD .7 . Meeing, convention, Cost outcomes [college/university paid),
mass vaccination events were held as farge events Labor Resources and Functions and evgm planners 2500 3 40 s 67 ° o Labor resource costs 91,418 153,702
Table 1. Meningococcal Serogroup B Outbreaks on College * Corresponding makeup PODs were held within 72 hours. Bus drivers, school or 149 | 20 3 0 o o Nonlabor resource coss 845,642 1,621,905
Campuses in the United States With CDC Consultation and = 3 addifional large on-campus PODs (with corresponding makeup PODs) were speciol client "Medical supplies (including vaccine + 806,109 1,582,371
MenB Vaccination, 2011-2018%"7 held for eligible incoming freshmen (Figure 2). Clinical Administrative Other Practical Assistance ﬁ::;-’s::i:‘:fgew 1299 o o ) 40 0 0 Supplies 1249 1249
- Vaccine uptake included o e * 3.4 Stoff o assis with o ErmTeind s housekeeping cleoners Rentols 1436 1436
= Existing students: Dose 1, 3525; Dose 2, 2988; Dose 3, 1670/ evaluation forms complefion individuals info the event Parking lot atendants n.18 1 20 4 40 0 o Food charges 28065 28065 . Foce 0 ond Pl AL 2012508355
* Incoming freshmen: Dose 1, 893; Dose 2, 543; Dose 3, 454 « 4 Medic profosioncs + 12 5ot conduet * 6+ Line moniors ety oot o b ot b bt iton o ke o s el b oot Pt e— P o 2. Coln AC, of c. MMWR Rocomn Rep. 201362128
< . ; ‘ for a Sbed crical core area forms review guide individuals trough Mo coss par hur b o niond ceupetond woge el n b Unied St n 2016 US dlars. e~ noncep entrsfo Disease Contol and Prevention Enhanced meningococeel dissose survellance repor
mu-;d, mm Dates | Cases, n | Deaths, n | graduates,n | Course,n | Series,n Lt;;z%ocnofzi :ﬁ:lb“r:::f’s‘:':":: for vaccine Dose 3 following Providence College’s « 39 Vaccinators * 4+ Staff 1o oversee the the process e ’ petene vege i} o — Czw m"(’;'h T 1693 1693 vkt //(‘:Nw‘wc‘:dc:opv/mer:mgafo:w\/diwn\oudgs/NC\R‘D—dEMS—Repori et d, 2000
e g Oct 2017- 7700 g bservation are * 27+ C¢ d stoff, . —t 4. Meyer S. Epidemiology of meningococcal disease among college students ~ United States, 20142016,
Consortum, Mar20ig | 3 0 31000 fisidose) | N® . N - e i Nornlabor resource and costinputs Medical supplies (CDC covered vaccine coss 391,600 o valable . W/ - o doanioodAkdos 2016.03 e pot.
o e T o 206 Figure 2. Timeline of Mass Vaccination and Events for Cost Calculator s - Default vaccine acquisifion costs were based on the contracted price paid by ‘Cose identfcaon local o healh d ] 21158 21158 ‘Accessed lune 14, 2018
e o 25000 N 2 — Providence College ($110 per dose for 3 doses) oo ovels 1145 1635 S, ot o MR Mot Mool Y R 2071170 roncefor e comrolof :
6. Meyer S. Update on the epidemiclogy of meningococcal disease and guidance for he contol of meningococca
U S | oas06 | 3 o o0 | 20| 5 Februory 3015 - Chemoprophylaxis coss were based on representative wholesale acqisiion fodcons 1550088 1R disoate oubroaks m the 5. Avlebloat ° ?
Rutgers Uiversity, oA 206] 2 o 35000 R 3 18-MONTH TIME PERIOD costs for ciprofloxacin (cost: $0.30 per dose] and assumed that the full course of Other onfs mdp 413903 2793 hips//pdissemaniicscholor pol
;lewlzrls 5 P . — Nonlabor R chemoprophylaxis was administered at the first large POD. Total cosfs per person ever vaccinated! 30579 375.06 7. Fiorito T, : ol. Pediatr Infect Dis J. 2018;37:¢13-¢19.
anta Clara University, A& g "
e | lon-Feb2016 | 3 0 5000 (vt dose) 2 lonlabor Resources — The cost caleulator provides additional defails on nonlabor resources used at each Total costs per person fully vaccinated: 63605 37506 8. Folaranmi T, et ol. MMWR Morb Mortal Wkly Rep. 2015;64:608-612
Total costs per IMD case 675,481.50 899,199.50 9. Bates-Manni BK, . Professional coll fion in action: public health and emergency management partner
e 3o James] 7 | 1 | o [ i | O O 06 O O . . 79D 05 s, 50 o, 15 a4 gt b e e T - ' ' el 85, el clbortonl ol bl rd oy e ey
~ i . Figure ~Ceners for Disecse Conference and EMEX; November 1318, 2015; Clark County, NV.
Providence College, Fob 2124 Ancillary vaccination Event venue P ihe some doss
Rhodo Island b 2015 2 0 4000 (foll course) 3 @i @ . her entif ecotor 10. Sosters HM, et al. Cn Infect Dis. 2017641151122
* Catering meals/snacks Costs borne by other enfities Providence C: 11, Rhode Island Medical Reserve C
S——— - . rovidence: tode lsland Medical Reserve Corps. RIDMAT/MRC health professional volunteers provided vaccinations and
Liton Barbare Nov 2013 s o 18,000 NR NR * Nonmedical supplies  Security chargebacks — The RIDOH planned and coordinated response efforts with the CDC and healthcare Ds in which 1 medical treatments fo students of Providence College as second case of meningilis confirmed. Avalable af:
Puncoton Uy, | W05 | o |y pves - " femary 2015 i 2015 Sepenber 2013 - Worker denfficafion vests e providers, and olso addressed medi/public concerns. o o a4 S5 i s dos cnd B3 i e dos pudepdlpies >
E:;fu'm o - DOSE#1  DOSE2 - Taclical communicafion equipment * Other expenses. ~ Costs incurred by the localy/state health departments were esfimated based on the octed 3 does f 12. Fioito TM, et l.J Am Coll Healh. 2017,65:294:296.
igh - niversily, Nov 2011 2 [ 5000 NR NR - Cli " i i . . . N 13. Shepard CW, et al. Pediatrics. 2005;115:1220-1232.
:2:' fvania = 5 200 Augus 2015 November 2015 March 2016 - g:’b'i"e’:; - Advertising. reviewed literature of measles and IMD outbreaks; an average cost of $298 per close * Based on estimated total potential/expected costs, the cost calculator estimated 14, Tt CLaned s W, BV 2002324809,
Y heamig feshren heoning Fsmen comig shnen . oﬂfcye S ~Transportation/Shipping contact was assumed. $1,798,399 for full vaccination of a planned target population of 4795 individuals 15. US Deportment of Labor Burea of Labr Stafsis. Meical care component of Consumer Price Index  oll urban
i i oot 6 oo Uity st At ot omp, S5 Cloa e - iigation - Costs of vaccine-related adverse events (AEs) were esimated based on probabiliies (8375.06 per person receiving all 3 vaccine doses; Table 4. arumas o ) o ocorly e o | e cor el o
Noun Holycke Colloge, Amhers Collge, Homphie Collge. - Miscellaneous and inflated costs of moderate and serious AEs from previous economic evaluations * Both analyses found that 88%-89% of costs were for medical supplies, 7%-9% were 16. Anonychuk A, et ol. Pharmacoeconomics. 2013,31:563-576
"Decth of 1 student af neighboring Drexel University who was in contact with sudents o rincston University. o | 1315 o _no, e
of ACWY strategies. 15 for labor resources, and 1%-2% were for food charges. 17 Sosters HM, et ol Emerg Infact Dis. 2017,23867.865.
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