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BACKGROUND

RESULTS LIMITATIONS

 The Expanded HIV Testing component of HPTNOG65 sought to expand HIV TABLE 2. DESCRIPTION OF LABORATORY HIV TESTING PROCESS STEPS * These 4 hospitals are not representative of all 17 hospitals participating in
testing in emergency departments (EDs) and inpatient units in 17 hospitals SUMMARY OF FINDINGS: HPTNO65
Iooi??rt]ed1|7r1 r\]/Vas.rzlr:gton,t.D..C.tf':md.B:fl)g)_I(_,l\lNOegvS Y;)rk betweenlzotllda:nd 2013 Process step Hospital A Hospital B Hospital C Hospital D . Laboratory HIV Test Process Results (Tables 2 and 3) . Costs exclude “down time,” supervisory time, and other overhead costs
. e ospitals partcipating In , Tour were selected 1o : integrated into  integrated into  integrated into > Process step automation and staffing varied by hospital (Table 2 i i
oarticipate in the cost analysis because these hospitals sought to expand HIV Provide HIV test N . o i egistration | P - 9 . y hospital ( | ) » Therefore, these cost estimates are lower than the total costs to hospitals
testing among patients admitted to their EDs and recently switched from HIV infofmation processt processt processt a2 TS N PP il I 65 o LIRS RS ETI « Costs to implement “optimized” process flow require initial investments, for
poitnt-(zf-care to rapid-result laboratory testing for some or all of their ED S LY seraing verbally from verbally from - 75-t85 mlilr}t\J/te_s fotr éeacitlveT HtI)\I/ tZSt results (Table 3) IN———
atients t t i * Laborator est Costs (Table . . .
P Sy automated automated patient, patient, ED tech y ( ) _ » 300+ hours of programmer and project management time to create electronic
counselor _ » Costs ranged from $17-$24 per HIV non-reactive test medical record interface
electronic, electronic, paper, electronic, ED : : :
M ETH O DS IR Ll 2! RN registrart counselor tech > (iesis g i 8- ey Al ierely Tesl (elel » 1 day of in-person training plus additional time to train other laboratory staff on
confirmatory testing and initial linkage to HIV care activities ] . . . .
Collect specimen RN/ED tech  phlebotomistt phlebotomistt ED tech o | . 0 _ ) 4 generation laboratory equipment for hospitals currently using 3" generation
» Objective was to conduct cost analyses for ED laboratory HIV testing | i | . —— * Optimized Process Flow Steps and Costs (Figure 2 and Table 3) assays
processes in place at each hospital as of January 2014 with the following FHOCESSHINALESE ab tec cOUNSEIOT meaical tec ab tec »> 3 process steps automated (Figure 2)
outcomes: : : » Automating these process steps reduced the labor time required to
Deliver and document : discharge _ e
> Cost per patient tested TR ey call-incenter o maryt does not occur ED tech complete the testing process resulting in (Table 3): CO N C L U S I O N S
> Cost per patient tested for an “optimized” ED HIV laboratory testing process * 45% lower costs for non-reactive HIV test results
. : : : - Deliver and document hysician & « 20% lower costs for reactive HIV test results . . . .
Conductgd m|cr.o-cost|r.19 study to .collect unit cost data (Table 1) and !abor time enctive results counselor counselor counselor pngvigatorT . Optimized Pro::ess Flow Sensitivity Analysis (results not shown) « Cost of HIV testing varied substantially among the 4 hospitals
> Interviews with hospital leadership and staff and process step observations b | | . Optimizing process flows could reduce costs by ~45% for non-reactive
> Hospital laboratory financial reports Perform HIV send-out/ on-site/ on-site/ on-site/ » Substituting lowest cost personnel and materials among the 4 hospitals results, which are the vast majority of tests performed
. M d or f for rapid-r it laboratorv testing in h ED confirmatory test Western blot ~ Western blot Multispott Multispot for the actual costs incurred by hospitals with the minimum process ’ _ _ _ S o
apped process T1ows 1or rapid-result laboratory testing in €eac o oursalor e e e time did not substantially lower the cost of the optimized process * These observa}tlons provide a basis for designing initiatives to optimize HIV
« Calculated cost per patient completing HIV test in 2013 US dollars J J J laboratory testing processes in EDs
Tindicates the most efficient process step with the minimum time requirement for that step, included in the optimized process flow

» Included direct patient care costs (e.g., labor time, supplies, materials) (Figure 2) .

Policy makers and hospital leaders should seek to further automate HIV
testing processes using electronic system interfaces

» Costs reflect use of 3 generation or 4t generation assays (see definitions in

Figure 1 below) FIGURE 2: OPTIMIZED RAPID-RESULT LABORATORY HIV TESTING

PROCESS FLOW

TABLE 3. LABORATORY HIV TESTING TIME ESTIMATES AND COSTS

Observed Labor

» Excluded supervisory time and other overhead (e.g. occupancy) costs

Observed Cost Optimized

» Calculated costs for optimized process flow and 4™ generation assay Phiebotomist Lab tech reloads Lab tech calls T'miffégates Across Process R E F E R E N C E S
“Ontimizad” " - Fatient collects sample and Physician and : 4 EDs ($) Cost ($)
> "Optimized” process flow based on the most efficient process step with the antars ED adeiional ube of starts Multispot Navigator to 4 EDs (min)
AU WIS WOGUITEMEN GRSERIEL or CRIE SIE &L Einy Off e A4 NeSpiEls, | blood for Wi | [ rapid infarm of HiV+ Total (per patient completing HIV tes) United States Department of Labor. National Compensation Survey. 2013. [cited
including the use of automated processes, and on using 4" generation assay —-_— -t —— - testing confirmatory test result HIV non-reactive result 6.5-24.8 17.00-23.83 11.05 3 . Avai - ’ 4 '
: Patient receives : (1 min) (5 min} (2 min) | - : : : - September 22, 2014]; Available from: www.bls.gov/data.
| .H'fw teg:rtling : l 1 I HIV reactive result 75.3-84.8 89.29-109.52 82.61 2. United States Department of Health and Human Services Center for Medicare Services.
TABLE 1. LABOR AND MATERIALS UNIT COSTS FIGURE 1 | n.l[‘egﬂeut;ﬂm | a6 tech batches | | T Machine retuns | Physician Labor (per process step) Clinical Diagnostic Laboratory Fee Schedule. 2013. [cited September 22, 2014]; Available
DEEINITIONS | registration) ! and loads sample twice and ! | | informs Patient of Provide HIV test informationt? 0.0-1.0 0.00-0.82 0.00 from: http://www.cms.gov/Medicare/Medicare-Fee-for-Service-
Labor wage rate (§/houn) - == 1~~~ ! Eﬂgﬂ;ﬁlenfaim E-f‘r‘“ rEEﬂﬁfESh;ESult in : H";;:FL'ESUU!L:”'E' Confirm HIV screening eligibility 0.0-16.0 0.00-9 21 0.00 Payment/ClinicalLabFeeSched/index.html?redirect=/ClinicalLabFeesched/02_clinlab.asp.
: - - s ; | 3. Eggman AA, Feaster DJ, Leff JA, Golden MR, Castellon PC, Gooden L, et al. The Cost of
_ e 3 : Reqistrar orders (1.2 min] Navigator Order HIV test 1.0-4.9 0.34-2.80 0.34 L ) ' o : , o .
ED staff and laboratory personnel 14.05-74.36 1 3'Y generation assay: a HIV last - 0 mm Figure Legend | el [Revot (K A esing i Seaely iemsmties) Decrss Ghes in tie Unies
Materials ($/unit) ri”do_T'aFceSS (1 min) o e T I ) Initial or terminal step Collect specimen 1.0-5.4 0.35-1.91 0.35 States. Sex Transm Dis. 2014; 41:545-50.
chemiluminescent
HIV Ab assay, 3" generation — 4.00-7.89 Sites . == —"f— - | barcode, runs | Navigator D rrocess step Process HIV test8 0.5-5.3 1.24-1.29 1.24
reagent plus control immunoassay (CIA) to EMR verifies HV 1| I patch,and ! Result initiates linkage- 4 Adtomatedprocess :
| | detect IgM and IgG HIV | screening : : records result in : anctiva? t-care process O Decision step Document results (non-reactive) 0.0-0.4 0.00-0.59 0.00 A C K N OWL E D G M E N T S
HIV Ab plus antigen assay, 3.19-5.92 Sites antibodies: results in < 1 _ _Eﬂglhl@.r_ _ 1 EMR 1 (18 min) — Indicates process flow Deliver results (non-reactive) 0.0-2.0 0.00-1.49 0.00
4t generation — reagent plus —-——T - _
control hour Document and deliver results 13.0-38.5 17 13-22 44 1713
Western blot confirmatory 26.60 2 » 4" generation assay: a Bationt " Yes Yes No (reactive) | o ' ' | - The authors gratefully acknowledge Wafaa EI-Sadr, MD, MPH, the HPTN 065 study staff,
test random-access CIA eligible for Result Perform HIV confirmatory 5 0-32.0 3.36-19.20 336 and hospital administrators, clinicians and staff at the four hospitals in Bronx, NY and
. . . bination 24 antiaen- HIV test? reactive testingss ' ' ' ' ' Washington, D.C. for their assistance including Uri Felsen, MD, Lisa Fitzpatrick, MD, MPH,
Multispot confirmatory test 31.77 Sites combination p£4 antigen : . _
| o HIV antibody (Ag/Ab) Link to care 18.0-26.0 10.36-16.30 10.36 Amy Fox, MD, Sharon Kennedy-Dews, MA, Annet Mbulaiteye, MD, Chase McCaleb, BS,
Latex, vinyl or nitrile gloves 0.12 3 assay to detect p24 Materials (per unit) Tammey Naab, MD, Edward Telzak, MD, Susan Young, MS, and Barry Zingman, MD.
Male condoms 0.06 3 antigen as well as IgM and (- N T D Chmariii) HIV testing® N/A 9.12-9.59 9.12 - The content is solely the responsibility of the authors and does not necessarily represent
Labels 0.01 Sites IgG HIV antibodies; results EMIS cantels Falient recENes Palienl receives Fas it with HIV confirmatory testing38 N/A 40.71-41.29 40.71 the official views of the NIAID, NIH, or CDC. HPTN 065 is supported by NIAID, NIDA, and
. ’ HIV iest, Patient result with esull with dicctiaros e N/A 0.00.0.36 0.00 NIMH (Cooperative Agreement #UM1 Al068619; #UM1 Al068617) and the National Center
Other (% of wage) In < 1 hour is-not tested for discharge discharge . _ Link to care : - : for HIV/AIDS. Viral H tis STD dTB P . sSC for Di C | and
: HIN instructions instructions !nﬁf[ructmnﬂ anad N/A = not applicable; Tif cost equals zero, step was automated with no incremental cost; TTonly one site had a cost for completing or _ , vira epatltls, , an revention, U enters for Disease Control an
Fringe 44.7 1 \: ¥, N i N S Zoshinked iocare: this step; at all other sites this step was integrated into the registration process with no additional labor time required; 84th Prevention.

generation laboratory testing only; $8Multispot confirmatory test only
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