Received: 19 December 2018 | Revised: 21 May 2019

Accepted: 30 May 2019

DOI: 10.1111/ctr.13650

ORIGINAL ARTICLE

l Clinical TRANSPLANTATION /[ EY

Characteristics of kidney donors and recipients in Iranian
kidney market: Evidence from Mashhad

Mehdi Feizi | Tannaz Moeindarbari

Department of Economics, Ferdowsi
University of Mashhad, Mashhad, Iran AbStraCt
Correspondence

Mehdi Feizi, PhD, Ferdowsi University of
Mashhad, 9177948974 Mashhad, Iran.
Email: feizi@um.ac.ir

KEYWORDS

1 | INTRODUCTION

Kidney transplantation is based on altruistic donation worldwide,
except for a few countries, including Iran. The insufficient philan-
thropic supply of kidney has led to numerous transplant waiting
lists and consequently the death of a large number of renal patients
throughout the world. None of the new approaches to expand the
kidney donor pool in developed countries, for example, expanding
the deceased donation, introducing some kidney exchange pro-
grams, and optimizing the allocation algorithms, has the potential to
eliminate the drastic shortage of transplantable kidneys.

The prohibition of organ sales brings about underground organ
trade, strengthens the role of organ brokers, and also lessens the
bargaining power of organ vendors, leaving the transplant patients
exposed to even higher levels of exploitation than a regulated
organ market.! Regulating the market minimizes harm by mak-
ing it possible to scrutinize the market, enforce compliance with
standards protecting both donors and recipients, and remove the
middlemen, thus enabling the poor to receive transplants on an
equal footing with the rich.? Regulated and incentivized systems
may raise donation and reduce the unregulated markets and their
related harms. Critical components of such a donation mechanism
are protection, regulation, oversight, and transparency under the
auspices of an appropriate government or a recognized body of

the government.®

minimum level of wage.

The Iranian model of kidney transplantation is an example of a regulated living unre-
lated renal donation. In this paper, we collected and analyzed a unique dataset of 436
paired kidney donors and recipients, including their characteristics and the realized
price of a kidney in Mashhad. As opposed to the global picture of kidney donation,
we find that women are less likely to donate and more likely to receive a kidney.

Moreover, the average price of a kidney amounts less than 2 years of work with the

compensated donation, kidney market, live kidney transplantation, organ sales

The Iranian model of kidney transplant established in 1988 is an ex-
ample of a compensated and regulated living unrelated renal donation.
Every few years, the Iranian Kidney Foundation (IKF) located in Tehran
announces the new official price for kidney which each of the IKF
branches in every province is obligated to follow. However, they mostly
recognize this official price as a floor price and accept an extra payment,
discussed directly between the patient and donor, above this threshold.

The compensation for donors formally includes an agreed upon
kidney price, typically higher than the official price, with an addi-
tional reward of 10 million IRR (ie, around 240 USD) from the gov-
ernment called the gift of altruism. The IKF in Mashhad is the only
branch in Iran which documents the realized price of a kidney ex-
changed between a donor and a recipient. For the first time, we col-
lected the data of all paired kidney donors and recipients from April
2011 up to March 2018 at the IKF in Mashhad.

In this paper, after an overview of the background and typical
procedure of the kidney market in Mashhad, we explore the descrip-
tive statistics of kidney donors and recipients and then discuss intu-

itions and insights from analyzing their characteristics.

2 | KIDNEY MARKET IN MASHHAD

Since the first live kidney transplant in Mashhad on 2 April 1985
until December 2017, more than 2500 people have had a kidney
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transplant in the Montaserie Organ Transplantation Hospital. It is
operating as a center for dialysis and the only center in Mashhad
and neighboring regions for transplantation of kidney, liver, and
bone marrow. According to the latest reports, more than 7000
people from different age groups are now waiting for a kidney in
Mashhad.

In Mashhad, approximately 60 individuals refer to the IKF every
week to sell their kidney. Of these donors, about 15 individuals
are actively pursuing the process, while the rest are dissuaded due
to various reasons. Out of these individuals, about one-fifth are
medically approved for kidney donation, after the 3 or 4 weeks of
examinations.

From the demand perspective, every end stage renal disease
(ESRD) patient aged below 70 in Khorasan Razavi Province without
having a willing related donor is referred through a nephrologist's
letter to the IKF in Mashhad to enter the kidney waiting list accord-
ing to their blood type. These patients can be entered in the waiting
list of hospitals to receive a kidney from a deceased donor as well.

From the supply perspective, each potential kidney donor, be-
tween 22 and 40 years old, should register at the IKF after undergo-
ing the preliminary medical tests and bringing the notarized consent
of him/herself and his/her family, including both parents for singles,
only the spouse for married men, and the spouse and both parents
for married women. This requirement is not the lone biased law that
favors men in Iran. There is a notable gender disparity under Iranian
laws in criminal law (eg, age of criminal responsibility and testimony),
and family law (eg, divorce and custody of children).

There are four different matching lines for each blood type, and
the IKF usually pair each donor with a renal patient with the match-
ing blood type in the waiting list based on a first come, first-served
basis. Nevertheless, this is not the only way of matching, and both
sides can also publically advertise and find each other outside the
IKF matching system. However, they have to register there and do
the required paperwork and medical tests, as the transplantation
centers only accept donors referred by the IKF, as a market maker.

A renal patient should pledge in cash half the official price of
a kidney to the IKF following the initial registration of the waiting
list. Once a patient is matched to a donor and they both agree upon
a price, the patient pays the remaining price of a kidney to the IKF
via a cheque. After carrying out the transplantation, the IKF trans-
fers all the amount of money received from the patient to the donor.
However, the IKF neither receives any financial interest nor benefits
from any monetary transactions, as it is a charity after all. Although
there is no official ceil price, the IKF in Mashhad informally tries its
best to convince and incentivize the donor not to ask a high price.
For instance, in case of high willingness to accept from the donor,
the IKF might not introduce the donor to the secretary of state to
get his/her gift of altruism.

The patients, with a letter from the IKF, can also switch to the in-
surance for specific diseases by which all dialysis costs become free.
However, donors have to pay all these costs out of their own pocket.
Albeit, some supplementary insurances pay the kidney price for the
insured. Some government organizations also provide a significant

portion of the cost of purchasing a kidney for patients affiliated with
them.

Almost all kidney donors mostly face severe and urgent financial
needs, for example, paying off debts (especially home rentals and blood
money) and even living expenses, especially for single-mother house-
holds. Thus, financial issues constitute the most frequent and primary
motive for living unrelated donors in Iran.** Since donors generally do
not have appropriate access to financial resources, they have no other
alternative than vending their organ. Few kidney vendors who had re-
asserted their decision to donate affirmed that they would donate again
even with the high risk of dying because there was utterly no other way
to provide short-term support for their urgent financial needs.®

Since the normal size of a kidney in men is naturally greater
than that of women, generally there is no gender restriction in
kidney transplantation for female patients. However, male pa-
tients are more likely to receive a kidney from a male donor, as
a normal size kidney for women might not be laid in the suitable
kidney range for men. The available data from the kidney market
in Mashhad also clearly illustrate the impact on this gender restric-
tion. Moreover, the IKF in Mashhad, especially since early 2016,
imposes a constraint on the similarity of blood type, while in other
cities, the primary criterion for kidney transplantation is the blood
type compatibility, rather than similarity.

To prevent kidney tourism, kidney donors and recipients in Iran
need to share nationality in common. On August 15, 2015, the
Supreme Council for Transplantation in Iran approved that "From now
on, organ transplantation is prohibited for non-Iranian citizens in any
circumstances in Iran." According to this law, compensated kidney
donation in Iran is only possible between two individuals from the
same nationality with the legal residence permits, especially refu-
gees in Iran from Afghanistan.

Since there is a large number of Afghan refugees in Mashhad, the
IKF has formed a limited market for them. At the main kidney market
for Iranians, donors do not have to wait to find a match, as there
are always patients looking for a compatible kidney, especially those
with arare blood type such as AB. However, at the kidney market for
Afghans, there is no patient in a queue to get a kidney and donors
have to stay on the waiting list to find a suitable recipient.

Moreover, for Afghan citizens, the amount of money a patient
should pay to compensate a donor is determined not based on the of-
ficial price of a kidney in Iran, but rather in a wholly agreed manner. In
2014, the total cost of kidney transplantation was about 6329 USD.”
While the government pays all kidney transplantation costs for Iranian
patients and donors, Afghan renal patients should pay the hospital
fees and other costs related to transplantation, which is estimated
about 350 million IRR, almost 8650 USD, and reaches about 800 mil-
lion IRR, almost 19 775 USD, with the cost of kidney purchase.

3 | DATA AND METHOD

We collected a dataset of all kidney transplantations conducted from
April 2011 (the beginning of 1390 in the Iranian calendar) to March
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2018 (the end of 1396 in the Iranian calendar) at the Montaserie Organ
Transplantation Hospital in Mashhad. It includes the characteristics of
524 paired kidney donors and recipients, such as gender, age, blood
type, level of education, as well as the realized price of a kidney.

However, as we did not expect to gain an interesting finding by
assessing the uncompensated donors, who were mostly happened
to be relatives medically matched to their patient, we only consid-
ered 436 pairs with compensated donors. Iran is the only country in
the world with a legal kidney market, and Mashhad is the only city in
Iran where the realized price of a kidney exchanged between a donor
and a patient is documented; therefore, our dataset is truly unique
in this sense.

4 | RESULTS

In our dataset, almost 85% of the donors are male and 79% are
married, while only about 65% of the recipients are male and 74%
are married. Interestingly, the gender of donors and recipients is
matched in almost 70% of the pairs. Not only donors tend to be fi-
nancially motivated for donation, but also recipients are not wealthy,
as 47% of them are unemployed.

We considered the average years of education (3, 7, and 10 years
of educations for primary, secondary, and high school levels of ed-
ucation, respectively) for those who claimed to be educated up to
that level. On average, donors are mostly literate with 8 years of
education, that is, secondary school.

Among the donors, the frequency of the blood type O is almost
42%, the blood group A is 28%, the blood group B is 25%, and the
blood group AB is 6%, while we have similar ratios for the patients
except for the blood type O and the blood type AB with 39% and 8%

frequencies, respectively.

5 | DISCUSSION

Much of the available literature®'! documents that the majority of
donors are female, while the majority of recipients are male. The
potential reasons behind the gender disparity among living kidney
donors are still obscure; however, it can be primarily attributed to
an overwhelming predominance of wives among spousal donors.*?
Nevertheless, the situation is reversed in Iran where the kidney mar-
ket favors women in the sense that they are less likely to donate and
more likely to receive a kidney.

These descriptive statistics confirm a similar picture already il-
lustrated in the literature. In Iran, out of 478 unrelated living donors
from 30 transplant centers from October 2005 to March 2006, 85%
were men, 82% were married, 29% were unemployed, and more
than 97% were literate with a mean age of 27.° Recent statistics of
the Iranian kidney market have shown a similar pattern where 39%
of the recipients and about 16% of the donors are females,13 while
almost 80% of donors are married, and the majority of them have at
least high school education.*
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As it is distinct from Table 1, on average, the donors, compared
to the recipients, tend to be about 1 year less educated, and 8 years
younger. However, the patients have higher variations in their age,
as it is not restricted and the ESRD could happen at any age, partic-
ularly for elders, whereas donors' age has much less variance, as it is
restricted by law.

The frequency of the blood types in our data is quite similar to
the blood type distribution in Iran in other studies which already
signifies that our sample is a representative one. Among approxi-
mately 1.6 million Iranian blood donors in 2017, recent statistics
from the Iranian Blood Transfusion Organization (IBTO) confirm that
the blood group O is the most abundant blood group with almost
38% frequency followed by the blood group A with 30% frequency.
Furthermore, a study revealed that among the blood donors' pop-
ulation in different geographical regions of Iran, the frequency of
the blood group O was 37.62%, the blood group A was 30.25%, the
blood group B was 24.36%, and the blood group AB was 7.77%.1°

According to one study, a price of 15 000 USD per living donor
would be enough to eliminate the shortage of kidneys and the wait-
ing list in the US.% In a cross-sectional survey, 10 000 USD is the
median lowest monetary compensation which would urge strangers
to donate.’ Table 1 shows that the average price of a kidney in our
dataset is about 134.5 million IRR, almost 4365 USD, with the mini-
mum of 50 million IRR, almost 3685 USD, which has been the official
price until April 2012.

These amounts have not been attractive enough to eradicate the
deficiency of kidneys in Iran, as we still have waiting lists especially
for patients with a rare blood type such as AB. Even the maximum
price of a kidney, 450 million IRR, almost 11 125 USD, is lower than
the proposed price'® which was supposed to be enough to incen-
tivize donors to sell their kidney in a way that abolishes the kidney
transplant waiting lists.

In order to put these prices in context, one could compare them
with other indices. For instance, the minimum monthly wage for
2017/2018 was 9 299 310 IRR, almost 230 USD, while the average
monthly cost of living in Mashhad was about 20 280 000 IRR, almost
500 USD, from which about 44% belongs to the housing expendi-
ture. Based on our data, as it appears from Table 2, the official price

of a kidney was about less than one and a half years of work with

TABLE 1 Descriptive statistics of the kidney market in Mashhad,
2011-2018

Variables Mean SD Min Max

Price (USD) 4365 1860 3685 11125

Price (million 134.52 57.29 50 450
IRR)

Donor age 2991 4.78 20.00 40.00

Patient age 37.94 13.46 8.00 68.00

Donor years of 8.04 3.71 0.00 16.00
education

Patient years 9.09 5.07 0.00 22.00

of education
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TABLE 2 Average price of a kidney and its official price in comparison with the minimum wage

Year 2011/2012 2012/2013 2013/2014

Year (Iranian Calendar) 1390 1391 1392

Average nominal priceofa  4997.05 3469.05 3731.27
kidney (USD)

Average nominal priceofa  67.8 90.4 118.8
kidney (million IRR)

Official nominal price of a 3685.14 2302.47 2512.64
kidney (USD)

Official nominal price of a 50 60 80
kidney (million IRR)

Minimum monthly wage 243.44 149.55 153.00
(USD)

Minimum monthly wage 3303000 3897000 4871250
(IRR)

Official nominal price of a 15.14 15.40 16.42
kidney/minimum monthly
wage (mo)

Average nominal priceofa  20.53 23.20 24.39
kidney/minimum monthly
wage (mo)

Exchange rate (USD/IRR) 13568 26 059 31839

the minimum wage while the average price of a kidney amounted

<2 years of work with that level of wage.

6 | CONCLUSION

We collected and analyzed a very unique dataset of paired kidney
donors and recipients, including their characteristics such as gender,
age, blood type, level of education, and the realized price of a kid-
ney, from April 2011 to March 2018 at the IKF in Mashhad. We re-
viewed the background and typical procedure of the kidney market
in Mashhad and demonstrated that women are less likely to donate
and more likely to receive a kidney in the Iranian model, as opposed
to the global picture of kidney donation. More particularly, in most
cases of kidney transplantations in Mashhad, the gender of donors
and recipients is similar. However, as it is expected, the kidney do-
nors tend to be relatively less educated and younger than the re-
cipients. Finally, our results show that the average price of a kidney
amounts to 2 years of earnings for a minimum wage worker, which is
much less than the average cost of living, and therefore not motivat-

ing enough to eliminate the shortage of kidneys in Iran.
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