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Dear Editors,
Chronic kidney disease (CKD) carries substantial disease and economic burden in Nigeria. The prevalence of CKD in Nigeria has been estimated to range from 11.4% to 26% (1). Due to factors such as limited education on the early asymptomatic stages of CKD, poor screening practices, and limited nephrology care, many cases of CKD result in progression to end-stage renal disease (ESRD) (2). Living Donor Kidney Transplant (LDKT) is considered the gold standard treatment for patients with ESRD or stage five chronic kidney disease (CKD) (3). LDKT offers ESRD and CKD patients a significantly better quality of life and life expectancy than those receiving hemodialysis (HD) or other renal replacement therapies (4, 5). The feasibility of LDKT compared to other forms of RRT may differ on a country-by-country basis due to factors such as availability/accessibility of transplantation and HD centers, health insurance coverage for ESRD and CKD care, robustness of the donor organ procurement network, and government support (6).
In 2016, there were approximately 80 hemodialysis centers and five transplant centers in Nigeria (7). The outlook for patients with CKD and ESRD is poor, as there is no national insurance or health aid scheme (e.g., Medicare in the United States) to financially support these patients, leaving the financial burden of RTT fully upon patients and their families (8). Furthermore, there is no structured organ procurement and donation network in place in Nigeria, meaning that most kidney donors in Nigeria are usually genetically or emotionally related to the donor (6).
To date, data regarding the cost of LDKT and HD in Nigeria are limited. Through our experience with the Clarion Call transplant program across Western Nigeria since 2014, we aimed to address this gap. The aim of this study was to primarily quantify, compare, and conduct a simulation of costs of LDKT and HD in Nigeria from a payer’s perspective and secondarily inform future cost-effectiveness studies to guide health care decision-making of kidney disease management in the country.
Our analysis takes on the perspective of the ESKD patient payer in Nigeria. Data from the Clarion Call Transplant Program in Nigeria from 53 patients who underwent hemodialysis at centers across Nigeria from July 2014 to June 2020 and 20 patients who received a LDKT between June 2017 and May 2020 was used in this study. Cost estimates were determined through direct supplier pricing and patient utilization data, and confirmed by expert consultation via two transplant nephrologists, two transplant surgeons, and one transplant coordinator in Nigeria. All costs were reported in both 2020 USD and 2020 Nigerian Naira using the conversion rate in 2020. One year and yearly recurring costs of LDKT and HD were calculated to compare RRT modalities. HD costs were projected for both three sessions per week and two sessions per week to simulate a more feasible alternative, although three sessions per week is the standard of care in most resource-rich countries.
Costs and model inputs are shown in Table 1. We estimated one-year costs of US $23,096.32 for HD (three sessions per week) and $37,271.00 for LDKT. Yearly recurring costs were $22,394.32 for HD and $6,709.30 for LDKT. Costs of acute rejection for LDKT were $2,418.00 for antibody-mediated rejection and $1,170.00 for cell-mediated rejection. One-time costs dominated the one-year cost of LDKT at 82.0%, while alternatively 97.0% of one-year costs of HD were recurring costs. A discounted simulation (6% discount rate, as is recommended in resource-limited countries) of three-year costs when survival was assumed yielded a cost-savings for LDKT in comparison to HD of US $12,421.23 for three sessions per week, and $1,655.86 for two sessions per week.
TABLE 1 | Costs of model inputs for hemodialysis, living donor kidney transplant, and acute rejection.
[image: Table 1]Costs of LDKT in Nigeria are higher than that of HD in the first year but are markedly decreased in subsequent years. The cost of HD and LDKT is primarily an out-of-pocket expense paid by patients with kidney failure in Nigeria. The maintenance cost of HD is three times more than the maintenance cost of immunosuppression post kidney transplantation. Our data demonstrates favorable long-term cost profile of LDKT vs. HD in Nigeria when cost is borne directly by patients. These potential cost-savings are in line with cost comparisons of the two RRT modalities in many settings globally and demonstrate the benefit of LDKT from a cost perspective.
This study considers no treatment as a non-viable option going forward. One study of a Nigeria HD center found median duration of treatment for those receiving HD in Nigeria to be as low as 1 week, with only 30% with continued dialysis after 3 months. Median survival for those on HD is abysmal, with median survival for females as low as 5 weeks and males 20 weeks (8). A larger, 6 years study of 1,167 patients from five HD centers across Northwestern Nigeria found rates of sustained dialysis past 90 days to be as low as 15.1% at one center, with only 41.7% of patients receiving more than three sessions in total, and only one patient referred for kidney transplant over the period from 2011 to 2017 (9). This study is limited by lack of data regarding access to RRT modalities or survival rates of either HD or LDKT, as well as the lack of data regarding complications including hospital visits, rejection rates, etc., and merits further study.
We found a favorable long-term cost of LDKT versus HD in patients with ESRD at our transplant program in Nigeria. Despite high up-front costs of LDKT, maintenance costs were demonstrated lower than that of HD. Cost data from this study can be used for further study of the comparative cost-effectiveness of these RRT modalities using survival data and outcomes to assess cost-effectiveness and help inform local policymakers with aim of increasing access to LDKT.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusion of this article will be made available by the authors, without undue reservation.
ETHICS STATEMENT
Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.
AUTHOR CONTRIBUTIONS
Conceptualization: JL, CL, IJ, DR-A, CO, and OE; Methodology: JL and OE; Software: JL; Validation: JL, CL, IJ, DR-A, CO, and OE; Formal Analysis: JL and OE; Investigation: JL, CL, IJ, DR-A, CO, and OE; Resources: JL, CL, IJ, DR-A, CO, and OE; Data curation: JL, CL, IJ, DR-A, CO, and OE; Writing-original draft: JL, CL, and OE; Writing—reviewing and editing: JL, CL, IJ, DR-A, CO, and OE; Visualization: JL and OE; Supervision: OE; Project administration: JL, CL, IJ, DR-A, CO, and OE.
REFERENCES
 1. Chukwuonye, II, Ogah, O, Anyabolu, E, Ohagwu, K, Nwabuko, OC, Onwuchekwa, U, et al. Prevalence of Chronic Kidney Disease in Nigeria: Systematic Review of Population-Based Studies. Int J Nephrol Renovasc Dis (2018) 11:165–72. doi:10.2147/IJNRD.S162230
 2. Amadi, CE, Mbakwem, AC, Kushimo, OA, Ajuluchukwu, JN, and Akinkunmi, M. Prevalence of Positive Chronic Kidney Disease Screening in Professional Male Long Haul Drivers at Risk of Cardiovascular Disease in Lagos, Nigeria: A Cross-Section Study. BMC Public Health (2019) 19(1):1032–11. doi:10.1186/S12889-019-7328-6/TABLES/6
 3. Abecassis, M, Bartlett, ST, Collins, AJ, Davis, CL, Delmonico, FL, Friedewald, JJ, et al. Kidney Transplantation as Primary Therapy for End-Stage Renal Disease: A National Kidney Foundation/Kidney Disease Outcomes Quality Initiative (NKF/KDOQITM) Conference. Clin J Am Soc Nephrol (2008) 3(2):471–80. doi:10.2215/CJN.05021107
 4. Lønning, K, Heldal, K, Bernklev, T, Brunborg, C, Andersen, MH, Lippe, Nv. d., et al. Improved Health-Related Quality of Life in Older Kidney Recipients 1 Year after Transplantation. Transplant Direct (2018) 4(4):e351. doi:10.1097/txd.0000000000000770
 5. Wyld, M, Morton, RL, Hayen, A, Howard, K, and Webster, AC. A Systematic Review and Meta-Analysis of Utility-Based Quality of Life in Chronic Kidney Disease Treatments. Plos Med (2012) 9(9):e1001307. doi:10.1371/journal.pmed.1001307
 6. Arogundade, FA. Kidney Transplantation in a Low-Resource Setting: Nigeria Experience. Kidney Int Supplements (2013) 3(2):241–5. doi:10.1038/kisup.2013.23
 7. Ajayi, S, Raji, Y, Bello, T, Jinadu, L, and Salako, B. Unaffordability of Renal Replacement Therapy in Nigeria. Hong Kong J Nephrol (2016) 18:15–9. doi:10.1016/j.hkjn.2015.11.002
 8. Abene, E, Gimba, Z, Bello, R, Maga, A, and Agaba, E. Practice of Hemodialysis in a Resource-Poor Setting in Nigeria: A 2-year Experience. Niger Med J (2017) 58(5):156. doi:10.4103/nmj.nmj_236_16
 9. Liman, HM, Sakajiki, AM, Makusidi, MA, Isah, IB, Ahmed, FU, Galadima, M, et al. Public-private Partnership in Hemodialysis in Nigeria: A Comparative Analysis of Renal Centers across Three Northwestern States. Ann Afr Med (2021) 20(2):121–6. doi:10.4103/AAM.AAM_34_20
Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2022 Lang, Lombardi, James, Da Rocha-Afodu, Okwuonu and Ekwenna. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/xhtml/nav.xhtml
Contents

		Cover

		A Payer’s Perspective: A Comparison and Simulation of the Costs of Hemodialysis Versus Living Donor Kidney Transplant for Patients With End-Stage Renal Disease in Nigeria		Data Availability Statement

		Ethics Statement

		Author Contributions

		References









OPS/images/cover.jpg
A Payer’s Perspective: A
Comparison and Simulation of
the Costs of Hemodialysis Versus
Living Donor Kidney Transplant
for Patients With End-Stage
Renal Disease in Nigeria





OPS/images/ti-35-10662-t001.jpg
Treatment modality

Hemodialysis

Living donor kidney transplant

Acute rejection

Note: 3 year totals are not discounted.

Input

Dialysis treatment (three sessions per week)
Dialysis treatment (two sessions per week)
Labs (pre dialysis)

Labs (post dialysis)

CVC placement

AV fistula creation

Epogen injection

Iron injection

Vitamin D

Phosphorus binders

B-Complex vitamin and folic acid
Nephrologist consultation

Nutritionist consultation

Description

30,000 N per session
30,000 N per session
Once per session
Once per session
One time

One time

Per protocol

Per protocol

Per protocol

Per protocol

Per protocol

Per protocol

Once per year

First year total (three sessions per week)
Recurring costs (three sessions per week)
3 Year total (three sessions per week)
First year total (two sessions per week)
Recurring costs (two sessions per week)
3 Year total (two sessions per week)

Work up

Transplant surgery

Follow-up labs

Tacrolimus (1 mg x100 caps)
Gelloept (500 mg x100 caps)
Prednisone (5 mg x100 tabs)

Anti-viral
Anti-fungal
Anti-bacterial
First year total
Recurring costs
3 Year total
Kidney biopsy

Anti-thymocyte globulin
IV immunogiobuiin
Plasmapheresis
Total (cel-mediated)

Total (antibody-mediated)

One time
One time

One time
45,000 per unit
50,000 per unit
10,000 per unit
Valoyte
Fluconazole
Bactrim

Per protocol
Per protocol (cell-mediated)

Per protocol (antibody-mediated)
Per protocol (antibody-mediated)

Yearly cost (N)

N 4,680,000
3,120,000
N 800,800
N 572,000
N 150,000
N 120,000
N 1,560,000
N 312,000
¥ 48,000
N 80,000
¥ 10,400
N 300,000
N 250,000
N 8,883,200
N 8,363,200
N 26,109,600
N 7,323,200
N 7,053,200
N 21,429,600

N 1,500,000
¥ 10,000,000
N 528,000
N 1,296,000
N 720,000
N 36,500
¥ 180,000
N 36,500
N 38,000
N 14,335,000
N 2,580,500
N 19,496,000

N 200,000
¥ 250,000
N 250,000
N 480,000
N 450,000
N 930,000

Yearly cost (USD)

$12,168.00
$8,112.00
$2,082.08
$1,487.20
$390.00
$312.00
$4,056.00
$811.20
$124.80
$208.00
$27.04
$780.00
$650.00
$23,096.32
$22,304.32
$67,884.96
$19,040.32
$18,338.32
$55,716.96

$3,900.00
$26,000.00
$1,372.80
$3,369.60
$1,872.00
$94.90
$468.00
$94.90
$98.80
$37,271.00
$6,709.30
$50,689.60

$520.00

$650.00

$650.00
$1,248.00
$1,170.00
$2,418.00
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