Jefferson

Thomas Jefferson University

HOME OF SIDNEY KIMMEL MEDICAL COLLEGE Jefferson D ig ital Com monS

Thomas Jefferson University

College of Population Health Lectures,

Presentations, Workshops Jefferson College of Population Health

November 2007

Ferric Gluconate Yields Cost-Savings in Hemodialysis Patients
with High Ferritin and Low TSAT: Results from the DRIVE Studies

Laura T. Pizzi
Thomas Jefferson University

Thomas J. Bunz
Thomas Jefferson University

David S. Goldfarb
New York University and NY VA Medical Center

Daniel W. Coyne
Washington University

Ajay K. Singh

Harvard University
Follow this and additional works at: https://jdc.jefferson.edu/hplectures

Cf Part of the Health and Medical Administration Commons

Let us know how access to this document benefits you

Recommended Citation

Pizzi, Laura T.; Bunz, Thomas J.; Goldfarb, David S.; Coyne, Daniel W.; and Singh, Ajay K., "Ferric Gluconate
Yields Cost-Savings in Hemodialysis Patients with High Ferritin and Low TSAT: Results from the DRIVE
Studies" (2007). College of Population Health Lectures, Presentations, Workshops. Paper 4.
https://jdc.jefferson.edu/hplectures/4

This Article is brought to you for free and open access by the Jefferson Digital Commons. The Jefferson Digital
Commons is a service of Thomas Jefferson University's Center for Teaching and Learning (CTL). The Commons is
a showcase for Jefferson books and journals, peer-reviewed scholarly publications, unique historical collections
from the University archives, and teaching tools. The Jefferson Digital Commons allows researchers and interested
readers anywhere in the world to learn about and keep up to date with Jefferson scholarship. This article has been
accepted for inclusion in College of Population Health Lectures, Presentations, Workshops by an authorized
administrator of the Jefferson Digital Commons. For more information, please contact:
JeffersonDigitalCommons@jefferson.edu.


https://jdc.jefferson.edu/
https://jdc.jefferson.edu/hplectures
https://jdc.jefferson.edu/hplectures
https://jdc.jefferson.edu/jcph
https://jdc.jefferson.edu/hplectures?utm_source=jdc.jefferson.edu%2Fhplectures%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/663?utm_source=jdc.jefferson.edu%2Fhplectures%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://library.jefferson.edu/forms/jdc/index.cfm
http://www.jefferson.edu/university/teaching-learning.html/

Ferric Gluconate Yields Cost-Savings in Hemodialysis Patients
with High Ferritin and Low TSAT: Results from the DRIVE Studies
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Abstract

Results

Base Case Model Outcomes:

Purpose: One third of hemodialysis patients have high serum ferritin levels and low transferrin saturation (TSAT). The purpose of this analysis was

to determine the cost effectiveness of administering 1g of sodium ferric gluconate complex (SFGC: also referred to as ferric gluconate) to patients Flg ure 1: Decision Tree Framework

Figure 2: Results of Decision Tree after Roll-Back Calculations

with serum ferritin >500ng/mL and TSAT <25% based on the Dialysis Patients Response to IV Iron with Elevated Ferritin (DRIVE) study and its 6-week * SFGC and epoetin costs $3G75.36 per g/dL increase in Hb.
observational extension (DRIVE-II). In these studies, IV iron administration resulted in reduced epoetin requirements. Costs Effectiveness P . 7 H i
Methods: Decision analysis was performed using a time horizon of 12 weeks, consistent with the combined duration of DRIVE and DRIVE II. : jl'ot:kl)gost Piré}/dL rcrease . i’zﬁﬁtln ;!?sr&etCOStS $2964-68 %erdg/dl- ||:1creasfe ;’1]32232 P ho/dL i i
Treatment effectiveness was based on mean increase in hemoglobin (Hb) for each group (SFGC plus epoetin or epoetin alone) in the intention to Patients Suffering a : Patients Suf'fering a n In eac ranc ing 0 epoetin provided a savings O . or each g increase in
treat populations. Costs included drugs (SFGC and epoetin) and hospitalizations due to serious adverse events (SAEs) reported. The primary cost Patients Serious Adverse Event 4 Cost of SFGC + I . Serious Adverse Event Hgb . ) ) o
effectiveness measure was cost per g/dL of Hb increase at 12 weeks. Costs were computed from a Medicare perspective using projected 2007 Receiving SFGC Cost of Epoetin + | Patle_nTs " N < $6463 e The rolled back model with calculations is presented in Figure 2.
reimbursements. Sensitivity analyses were performed to test the impact of using the safety population, median epoetin and SFGC doses, actual 2005 : Cost of an Adverse Event 1 Receiving SFGC Probability = 26.6%
and Epoetin ! and Epoetin Univariate Sensitivity Analysis:

Medicare reimbursements, median increases in Hb, and SAE rate changes. The model was constructed using TreeAge Pro software. I Effectiveness P nivariate >ensitivity Analysis: o o
Results: Total cost per patient receiving SFGC plus epoetin was $3675 per g/dL Hb increase, while the total cost per patient receiving epoetin alone Patients with No : of SFGC and Epoetin CE Ratio: Patients with N * The model was robust to sensitivity analyses which included
was $5065 per g/dL Hb increase. Net savings for SFGC plus epoetin was $1390 per g/dL Hb increase over the 12 week period Sensitivity analyses Serious Adverse Event Cost of SFGC + ! $3675 /dL atients wi ° modifications to:

N Anemic Patients with L : ! perg Serious Adverse Event .
affirmed the robustness of the model. nemic Patients with Low Cost of Epoetin | f : : : B $2665 — Study population
Conclusion: Administering 1g of SFGC plus epoetin in patients with high ferritin and low TSAT as defined in the DRIVE studies resulted in significant TSAT and High Ferritin Levels i Anemic Patl-ents WIFI” Low increase in Hb Probability = 73.4% Y pop

! i ! TSAT and High Ferritin Levels - Adverse event costs
cost-savings compared to epoetin alone. : _ Treatment efficacies
Patients Suffering a l . . P 5 .
1 Patients Suffering a - Medication costs, with one exception:
. Serious Adverse Event Cost of SFGC + i " Y . L .
Back rou“d Patients <] Cost of Epoetin + | Effectiveness Patients Serious Adverse Event <] sa583 ¢ When the magnitude of the additional medication costs exceeded the savings
Eece'g’,'”il Cost of an Adverse Event | of Epcl):tin Alone Receiving Probability = 33.8% associated with decreased adverse events, the cost of SFGC and epoetin

I - . . n . poetin Alone ! . i i i
Significant policy issues surround the management of anemia with epoetin and iron; . . ! Epoetin Alone con_]blned was greater than that of epoetin alone. This was the case Whgn the

 Medicare is developing a bundled payment scheme for dialysis services Fs’at_lentsAvglth NoE | CE Ratio: Patients with No national reimbursement rates (at the 25th or 85th percentile) were used instead

f . . I 3
« The safety of epoetin has been called into question’ erious Adverse Event Cost 0; SFGC + | $5067 per g/dL Serious Adverse Event <I sa268 of Medicare reimbursement rates.
Cost of E ti ! i i .
i i i i ost ot Epoetin ' increase in Hb Probability = 66.2% Probabilistic Sensitivity Analysis:
The DRIVE Studies were conducted to determine the best treatment options for a subgroup of anemic AP . _—
¢ Results of the probabilistic sensitivity analysis demonstrate that the combination of

end stage renal disease (ESRD) patients with high ferritin, but low to low-normal TSAT levels
* DRIVE I:
- A 6 week randomized controlled trial
- Measured the effect of adding SFGC to epoetin
- Patients included in this trial were on hemodialysis, anemic (Hb < 11g/dL) despite an epoetin
dosage >22,500 IU/week (or >225 IU/kg per week), and had high ferritin (500-1200ng/mL) and low

Table 1: Assigned DRG codes and estimated costs*

Table 2: Values used for each model input, base case and sensitivity analyses*

SFGC and epoetin tended to be the more cost effective than epoetin alone.

* The scatterplot in Figure 3 illustrates the extent of the variability in the model
determined using the Monte Carlo simulation. The origin represents the relative
cost and efficacy of epoetin alone and each point represents the comparative cost
effectiveness of epoetin and SFGC in combination.

TSAT (25%) measures Treatment Adverse Event Assigned DRG | Assigned DRG Description Estimated 2007 Reimburse- Model Version - The 95% confidence interval includes the origin, so we cannot say with certainty
P - .. . . Description Code ment for This DRG ($US; i i :
- The intent to treat population included 64 participants in the SFGC and epoetin group, and 65 SFGC and Epoetin Synco:e 7 Syncope and Collapse with CC B0 ) Model | Variable Base Case Modified Modified Adverse Event Costs | Modified Medication Costs Modified Treatment Efficacies tal';a;;;GCfatEd eppettln do_mltrLatTS ePOIEt;,_? slor:je' i £ th h "
participants in the epoetin alone group Abdominal Pain NOS | 463 Signs and Symptoms with CC 3,491.67 S f,t“dy Popula- 5005 Actual Fixed Hospital | Median Medi- | 25th Percentile | 85th Percentile | Median Treat- | Treatment Treatment - h. d o ot the poflr;FsGacre "; € lower le gn portion ot the graph, representing
- Patients were prescribed set doses of epoetin, 25% greater than their pre-trial dosing NG 55 Acute and Subacute Endocarditis 12.986.21 on Hospitaliza- Cost per Day | cation Usage | Medication Medication ment Efficacy | Efficacy Efficacy + 28949?/m|?anc'et° inth an epﬁi‘:'” In com |nat|o: the domi P i
- i i ivi ignifi i i = tion Costs Costs Costs - 1 Standard 1 Standard - X © OT points In the upper leTt corner representin € aominance ot epoetin
Lhr:zsé?j)r(];zt)zund that patients receiving SFGC had significantly greater increases in Hb than those In.|plant Infection 120 Other Circulatory System O'R.. Pfocex?ures 11.777.93 DL oeanda L e alone p pp P 9 P
:';_’:;{Jr:amp'a"t a2 OtherO:R4RroceduresiforliniuriesiwithicC 222 Iron and | Cost of Iron $499.13 $499.82 $499.13 $499.13 $457.92 $1,151.04 $1,988.16 $499.13 $499.13 $499.13 - 48.98% of points are in the two quadrants where a decision has to be made
. D,':I\éEmI/Iéek sbservational follow-un study 1o DRIVE e oY T e v A o e edtes  |Toe Epoetin | coct of Epoetin $4,031.78 $4,144.26 $4,031.78 $4,031.78 $3,554.73 $7,346.23 $12,96393 | $4,031.78 $4,031.78 $4,03178 regarding an increased cost for increased efficacy.
- During this phase of the trial phgsician); were free to adjust epoetin doses as they saw fit Complications, Discharged Alive Cost of Adverse Events $6,455.66 $6,742.66 $7,335.16 $10,042.69 $6,455.66 $6,456.66 $6,457.66 $6,455.66 $6,455.66 $6,455.66 = =
: DL p - h Hypertension NOS 134 Hypertensi 3,020.95 ili D
— At the conclusion of this trial, patients who had received SFGC durlng DRIVE I received less CZ:):ia::::)uT:e = HZZZ FZ?:J‘::and ok S iaes Probability of Adverse Events | 26.60% 25.90% 26.60% 26.60% 26.60% 26.60% 26.60% 26.60% 26.60% 26.60% lscusslon
i ; i i i 3 f s Treatment Efficac 1.7g/dL 1.8 1.7g/dL 1.7g/dL 1.7g/dL 1.7g/dL 1.7g/dL 15 03 3.1 - — - -
epoetin on average, and experienced a greater increase in their Hb levels Congestive et Y 550928 T $50928 550928 % 20 31195 e szogo % 0T o T We believe this is a conservative model for the following reasons:
Skin and Subcutaneous | 277 Cellulitis, Age Greater than 17 with CC 4,365.81 AFI’::e'” ostorron - - - : : : - : : : e Epoetin doses were flexible only during DRIVE Il (the last 6 weeks of our model’s time
- - Tissue Abcess _ _ Cost of Epoetin $4,248.92 $4,331.55 $4,248.92 $4,248.92 $3,892.94 $7,741.54 $13,662.12 $4,248.92 $4,248.92 $4,248.92 horizon), which limited the opportunity to observe a long-term difference in epoetin
o lectlve Clotted Tesio Catheter |317 Admission for Renal Dialysis 3,935.08 Cost of Adverse Events $6,858.47 $6,980.93 $7,314.61 $14,346.70 $6,858.47 $6,859.47 $6,860.47 $6,858.47 $6,858.47 $6,858.47 usage.
— — — — - — - gaf‘j"g"el S ‘?g ZZ"'E“?”' }’asi{“'ale;ﬂ’d?'s WItHICE 4'7;6-05 Probability of Adverse Events | 33.80% 33.30% 33.80% 33.80% 33.80% 33.80% 33.80% 33.80% 33.80% 33.80% * Data on epoetin dosing were not available during patient hospitalizations. Since the
:;? ?ﬁ‘terrrr';c]ilze rlmdtTev:('jrcS’g!ron of SFGC to epoetin is cost effective for anemic hemodialysis patients with P|:Iura|VEef;L?S?0n ;5 PIeT::TI:f:u;;newn;h clz EfE 33;2? Treatment Efficacy 1.3g/dL 14 1.3g/dL 1.3g/dL 1.3g/dL 1.3g/dL 1.3g/dL 13 03 29 rate and duration of hospitalizations were slightly higher in the epoetin only group
ghte a ° ) Coagulation Time NOS | 397 Coagulation Disorders 6’477.98 *Highlighted cells indicate the values that are different from the base case in each of the univariate sensitivity analyses and patients dr°pp6d_ out of the S.t!de if hgspltallzed because _Of aserious ad\{e(se
Prol?)nged 9 R event (the rate of which was significantly higher for the epoetin only group), it is
Implant Infection 120 Other Circulatory System O.R. Procedures 11,777.93 llke.ly that the true .am9unt of epoetin adr.mmStered to both groups exceeds_ our
Methods S TEERES 37 Ao o ) BELEE 3935.08 available data and is higher for the epoetin alone than the SFGC and epoetin group.
Failure Aggravated . Study limitations:
Model Design: Hypoglycemia NOS 296 Nutritional and Miscellaneous Metabolic Disorders, Age Greater than |4,065.33 Flgure 3 y )

e Because this model is based on protocol-driven clinical trial data, it does not
accurately depict actual clinical practice. Future studies using observational data are

17 with CC Results of the Probabilistic Sensitivity Analysis, showing the incremental

Table 3: Results from the univariate sensitivity analyses

® A cost effectiveness analysis was conducted utilizing a decision tree framework

X - ) X . Epoetin Alone Peritonitis 572 Major Gastrointestinal Disorders and Peritoneal Infections 6,525.79 cost effectiveness scatterplot of SFGC and epoetin versus epoetin alone . X .
® Cost effectiveness W,as measured as. the cost per unit of Hb Ir.]crease PbserVEd in the DRIVE ?tUdles for Gastric Erosions 182 Esophagitis, Gastroenteritis and Miscellaneous Digestive Disorders, 3,831.67 Model Version Cost Effectiveness Ratio ICER* based on 1 million random iterations of the cost-effectiveness model essential to Conflrm these f'ndmgs- . . .
the SFGC plus epoetin versus epoetin alone, and reported using the incremental cost effectiveness Age Greater than 17 with CC - - Monte Carlo simulati ¢ The model considered only costs associated with serious adverse events.
tio (ICER) - - - n " - SFGC and Epoetin Epoetin (Monte Carlo simulation)
ratio Nodal Arrythmia 138 Cardiac Arrhythmia and Conduction Disorders with CC 4,079.47 Arm (cost per g/dL Alone Arm -
 This model used the perspective of a Medicare payer because that program bears a majority of the cost Sepsis NOS 120 Other Circulatory System O.R. Procedures 11,777.93 increase in Hb) (cost per g/dL conc‘us‘ons
of ESRD treatment in the U.S. Pancreatitis Acute 204 Disorders of Pancreas Except Malignancy 5,360.43 inérease in 520K *
® The model was constructed to simulate the treatment groups in the DRIVE studies Cere:rovascular 14 Intracranial Hemorrhage or Cerebral Infarction 5,907.25 " 367536 ':5 )064 - p— This cost-effectiveness analysis of the DRIVE studies data suggests that administering
. . . Accident ase Case ,675. ,064. an oetin : : : e .
o Data from the DRIVE studies were used to populate the variables in the model ICentim i i 2 ’; o | . 1 gram of SFGC to patients with high ferritin and TSAT of 25% or less results in cost
) o Cardiac Failure 127 Heart Failure and Shock 5.114.58 SIS P A S SI7K savings when the Medicare perspective is employed.
® The model is presented in Figure 1 Congestive Modified Study Population $3,523.46 $5,064.67 SFGC and Epoetin -

. ) Pneumonia NOS 89 Simple Pneumonia and Pleurisy, Age Greater than 17 with CC 5,061.41 Dominates Epoetin Alone et When incorporated into a decision-analytic model, SFGC and epoetin treatment was
Assumptions and Costing Procedures: Pneumonia 565 Respiratory System Diagnosis with Ventilator Support < 96 Hours 25,509.01 (Using DRIVE Il Safety Population vs. the §12K estimated to result in a savings of $1389 per gram/dL of hemoglobin increase, which we
* Hospitalizations associated with serious adverse events (SAEs) were coded using diagnosis related Staphylococcal . . DRIVEITT population) believe to be conservative due to the fixed doses of epoetin required during the first 6

groupings (DRGs). The average national reimbursement for each DRG was then used to estimate the cost Pulmonary Edema 87 Pulmonary Edema and Respiratory Failure 6,748.71 — — . 7K weeks of DRIVE.
for each SAE. The DRG codes applied and estimated costs are listed in Table 1 Colitis Ischemic 182 Esophagitis, Gastroenteritis and Miscellaneous Digestive Disorders, ~ |3,831.67 xid'fl'ed'H?JSP'tal'zatt'o)n Costs (used 2005 $3,812.98 $5,183.27 SDFGC.antd E;éoetlp A
. ) > o Age Greater than 17 with CC ctual reimbursements) ominates Epoetin Alone . . . . . —_—
* Current Medicare reimbursement levels were used to estimate the cost of epoetin and SFGC based on Cardiac Failure 127 Hzart Failure and Shock 5,114.58 Employed Fixed Hospital Cost per Day $4,236.63 $7,011.61 SFGC and Epoetin Though t.hefre IS. uncertainty SL_Jrroundlng any ec.onomlc analysis, our ﬁndmgs SUQ.geSt
the mean dose of medication used. o e ,114. . g Dominates Epoetin Alone $2K that admlnlsterlng SFGC to this subset_ of anemia patients represents one potential
* Adverse event probabilities were based on the percent of patients hospitalized for a SAE in each group. Dyspnea NOS 317 Admission for Renal Dialysis 3,935.08 Employed Median Medication Usage $3,370.50 $4,777.77 SFGC and Epoetin strategy for reducing treatment costs in Medicare patients.
¢ Treatment efficacies were based on the mean change in Hb level from baseline to week 12 (the Cellulitis 277 Cellulitis, Age Greater than 17 with CC 4,365.81 Dominates Epoetin Alone $3KA Application of our model to a population-level database is worthwhile to determine if
beginning of DRIVE | to the end of DRIVE II). S!(in and Subcutaneous | 277 Cellulitis, Age Greater than 17 with CC 4,365.81 Applied 25th Percentile Medication Costs $7,768.38 $6,008.52 $288.95 per additional g/dL increase in Hb findings hold true in actual practice.
:'SFIUE At‘"::, = EeRelVEl — coesTs Applied 85th Percentile Medication Costs $12,344.60 $9,805.47 $1553.29 per additional g/dL increase in Hb
P ailure to Thrive igestive Malignancy wi ,965. - - - J
Sensitivity Analyses = d —— gh 4 0 Used Median Treatment Efficacy $4,165.41 $5,064.67 SFGC and Epoetin -§8K References
o Univariate (one —wa ) Sensitivity Analyses Sepsis NOS 576 Septicemia without Ventilator Support 96+ Hours, Age Greater 7,781.87 Dominates Epoetin Alone ) ) )
Y, y Y than 17 - — . - - . 1. Singh AK, Szczech L, Tang KL, Barnhart H, Sapp S, Wolfson M, Reddan D; CHOIR Investigators. Correction of
— Each variable was replaced individually with a range of possible values. These values are listed in Blood Culture Positive |576 Septicemia without Ventilator Support 96+ Hours, Age Greater 7,781.87 Treatment Efficacy - 1 Standard Deviation $20,827.05 -$21946.92** | SFGC and Epoetin Dominates Epoetin Alone 813K - L . anemia with epoetin alfa in chronic kidney disease. N Engl J Med. 2006 Nov 16;355(20):2085-98.
Tabl'e.Z.. o ) _ than 17 i Treatment Efficacy + 1 Standard Deviation $2,015.52 $2,270.37 SFGC and Epoetin Dominates Epoetin Alone 2. Coyne DW, Kapoian T, Suki W, Singh AK, Moran JE, Dahl NV, Rizkala AR; DRIVE Study Group. Ferric gluconate
* Probabilistic Sensitivity Analysis Cellulitis 277 celliliv=FRoelGlestemhankzAwithiCE 4,365.81 *If one treatment option is both less costly, and more effective, the ICER will be calculated as a negative number. When this happens, it is highly efficacious in anemic hemodialysis patients with high serum ferritin and low transferrin saturation:
- Simulations of this model were run taking into account the estimated variability around each input. Pulrv?onary Edema NOS | 87 Pulmonlary Edema and Respiratory Failure 6,748.71 is most appropriate to simply report that one treatment option dominates the other. 18K T T — T results of the Dialysis Patients’ Response to IV Iron with Elevated Ferritin (DRIVE) Study. J Am Soc Nephrol.
- Simulations were run using a Monte Carlo method, to test 1 million random iterations of the model. SEpsisINGS 120 OthenCirculatoryiSystem|ORprocedures Wy EB **Because epoetin alone actually had negative efficacy in this analysis, the cost effectiveness ratio was also negative. A0da Blgl gl 20pAk. BAAL TI0OgoL 2007 Mar;18(3):975-84. Epub 2007 Jan 31
Fluid Overload 317 Admission for Renal Dialysis 3,935.08 Incremental Effectivensss ! : - EP ’
*NOS: not otherwise specified; CC: complicating condition 3. Kapoian T, O'Mara NB, Singh AK, Moran J, Rizkala AR, Geronmeus R, Kopelman RC, Dahl NV, Coyne DW.
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