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Abstract
The use of single-use items (SUDs) is now ubiquitous in medical practice.
Because of the high costs of these items, the practice of reusing them after
sterilisation is also widespread especially in resource-poor economies. However,
the ethics of reusing disposable items remain unclear. There are several analo-
gous conditions, which could shed light on the ethics of reuse of disposables.
These include the use of restored kidney transplantation and the use of generic
drugs etc. The ethical issues include the question of patient safety and the
possibility of infection. It is also important to understand the role (or otherwise)
of informed consent before reuse of disposables. The widespread practice of
reuse may bring down high healthcare costs and also reduce the huge amount
of hospital waste that is generated. The reuse of disposables can be justified on
various grounds including the safety and the cost effectiveness of this practice.
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Introduction

Shankarappa is a hypothetical 30-year old typist in a small private firm who
suffers from kidney failure. He has a wife to support and two small children. As a
result of this condition, he gets tired easily, is too breathless to catch the bus to
work and is rapidly going downhill. He is started on haemodialysis on a reuse
strategy and improves enough to return to work; His only difficulty is that since
the government will not provide the disposables needed for dialysis, he has to
spend Rs 1,750 (approx. USD25) per month to stay alive. His wife takes a part-
time job to help. Now the hospital has decided to stop reuse of disposables and
his bill will come to Rs 8,750 (approx. USD125) per month which he cannot
afford. As the doctor in charge, you know that reuse is scientific and safe but if
dialysis is stopped, he will die in a few weeks. What is your ethical decision?
(Economic and Political Weekly 1996)

The above question was raised by a leading Indian social science journal way back in
the mid-1990s. The applications of single-use disposable items are ubiquitous in the
practice of modern medicine (Lee et al. 2002). In the 1980s, concerns were raised about
the public health implications of using disposable syringes. The concerns raised by the
HIV epidemic as well as the fear of hepatitis B transmission led the WHO to promote
the use of disposable syringes (Battersby et al. 1999). Subsequently, the use of
disposable equipment was vigorously promoted, especially by the equipment manu-
facturers for many emerging areas of medical intervention, including cardiac catheter-
isation, cardiac surgery, nephrology and many others.

The last two decades have seen an explosion in the use of disposable equipment
which now comprises about 85% of hospital equipment (Souhrada 1988). The price of
the equipment is one of the most important components of the cost of many common
procedures done in hospitals. In a study done in Indian hospitals, the cost of consum-
ables was about a quarter of the total cost for cardiac surgery, and surprisingly about
30% of the cost of non-cardiac surgery as well (Manjunath et al. 2006; Das 2011).
While this may be thought to be a problem of poorer societies, it is now clear that even
in rich economies like Japan, the USA and Germany, single-use device (SUD) reuse
does happen (Asahi Shimbun 2018; Koh and Kawahara 2005). In resource-poor
conditions, this cost burden has led to an impassioned debate about the feasibility of
reusing disposables to reduce costs of cardiac and other surgery and thus make the
procedures affordable in resource-poor settings as well as to reduce the huge cost of
healthcare in richer countries.

Much research has gone into the safety of reusing these devices. Health authorities
have also researched the issue and recommendations have been issued (Mansur 2017).
One area where there has been much work is in the reuse of cardiac catheters. There is
now a considerable body of evidence that suggests that it is scientifically tenable to
reuse cardiac catheterisation equipment. However, this has been challenged by other
workers who believe that the evidence is not robust enough to recommend the routine
reuse of disposable equipment (Ribeiro et al. 2006).

During this debate, there has not been much reflection on the ethical aspects of the
reuse of disposables. A scan of the literature reveals that the discussion has been mainly
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on the science; the ethics of reuse has not been subjected to much scrutiny though it
would be wrong to claim that it has not been addressed at all (Economic and Political
Weekly 1996; Collier 2011). In this paper, we intend to look into the ethical issues that
arise in the process of reuse of disposable equipment, looking at the issues mainly from
the point of view of less affluent societies. We would argue that the reuse of disposables
can be justified on various grounds including the safety and the cost effectiveness of
this practice and that an examination of the ethical issues involved suggests that there
can be no definite ethical objections to it.

Analogous conditions

In order to approach this problem from its ethical standpoint, it is useful to analyse
some analogous conditions, which may offer an insight to the problem at hand. There
are several medical and social practices that are useful in helping to understand the
ethical issues that arise when hospitals and physicians reuse single-use items.

Restored kidney transplantation

Kidney transplantation is a standard procedure worldwide to treat end-stage
renal failure. Most transplant programmes have a standard protocol, which is
used to determine the suitability of the donated kidney for transplant. However,
over the years, the standards have been modified and some conditions, which
used to be absolute contraindications for transplant, are now accepted for
kidney replacement (Andrews and Burnapp 2018). An example would be
restored kidney transplantation.

Even so, it is generally accepted that kidneys, which have been afflicted by a
malignant or benign tumour, should not be transplanted in order to prevent malignan-
cies in the recipient. However, in recent times, the problem of a lack of suitable
cadaveric donors has led surgeons to utilise even kidneys, which are afflicted with
various benign tumours and even with renal cell carcinoma. Patients who had under-
gone nephrectomy for these conditions were asked for permission to utilise the kidneys,
and the tumour was removed on the bench after nephrectomy was done. Subsequently
this so-called restored kidney was utilised for renal transplant in carefully selected
patients, mainly those who already had a kidney transplant, which had been rejected
and had no family members who may act as living donors. This form of surgery was
probably first reported by Buell et al. (2005) and also by Nicole in Brisbane as
presented to the American Urology Association (Mannami et al. 2008). This is
definitely a second-best option for the transplant patient, and this procedure is used
because of exigencies that prevent the use of a “new” kidney. Some concerns about the
safety and allocation remain.

However, its use has been permitted as a life-saving measure. Obviously, this is a
suboptimal procedure that has come into use because of a lack of ideal donors. One
must note that this is not absolutely analogous to the present discussion as a SUD
would be reused only if scientific evidence backs its safe use. In addition, restored
kidney transplantation would be allowed only in case of urgent situations because of its
potential risks. Both the use of disposable equipment and restored kidney
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transplantation have shared common problems such as safety, efficacy, and just re-
source allocation.

The use of generic medication

Governments worldwide, the WHO and expert bodies are vigorously promoting the use
of generic medication (Choudhry et al. 2016). This has several advantages, most
important of which is the decreased cost as compared with using branded versions.
However, the compulsory use of generic medications does have some similarities to the
use of disposables because its use includes issues of efficacy, cost and safety.

There are concerns that generic medicines may not be as efficacious as the corre-
sponding branded medication, and concerns have been raised about their safety
(Howland 2010). However, most authorities have discounted such claims and generic
medications are vigorously promoted and indeed in some countries it is illegal to
prescribe brand names (Sharma and Nundy 2002). In an order dated 21 April 2017,
the Medical Council of India (MCI) has made it mandatory to prescribe generic drugs.
If it is true that generic medications have the same effect as branded drugs and are much
cheaper, then if reused disposables are shown to be effective and safe there can be no
ethical objection to their use. In fact, it may be desirable to do so as it ensures fairness
by controlling the cost of medical therapy. One important consideration that must be
kept in mind, however, is that while the manufacturers of generic drugs endorse the
drugs and guarantee their safety, this is not true for SUDs, which are, according to their
manufacturers, for single use only. Still, in ethical terms, when matters of safety and
efficacy can be satisfied, and indeed when we can add to the equation a reduction of
cost, then the case against both generics and SUDs is greatly diminished.

Vertical transmission of AIDS trials

In the last decade of the previous century, there was a raging controversy regarding
clinical trials that were conducted in Africa, Asia and the Caribbean which were
designed to determine the efficacy of interventions to reduce maternal-foetal transmis-
sion of human immunodeficiency virus (HIV). The background of these trials was as
follows. In 1994, a landmark trial in the USA suggested that vertical transmission of the
HIV virus could be dramatically reduced in patients who received zidovudine (Connor
et al. 1994). This rapidly became the standard of care in the USA. However, this regime
was far too expensive for the countries worst affected by the HIVepidemic (Dabis et al.
1995). A number of Western funding agencies funded a host of trials conducted over a
wide swathe of African, Caribbean and Asian countries, which used a cheaper alter-
native, but matched it with a placebo instead of the zidovudine regime, which was
already established (Shaffer et al. 1999).

This led to a very heated debate on the ethics of such a trial design, and there was
much controversy in the research and ethics community. The controversy initially
erupted in an article in the New England Journal of Medicine (Lurie and Wolfe
1997). This was preceded by an open letter written by Peter Lurie and Sydney Wolfe
of the Public Citizen’s Health Research group in Washington to the Director of the US
Department of Health and Human Services in which they urged the withdrawal of
support for the AZT trials (Wendland 2008). In their article in the NEJM, the two

Asian Bioethics Review (2020) 12:103–116106



ethicists pointed out that of the 16 trials underway in developing countries testing the
use of lower doses of AZT, only one (the Thailand trial) was comparing the standard of
care, while all the others were comparing with placebos despite the fact that the efficacy
of AZTwas established. They suggested that the 15 other studies were, in fact, asking a
wrong research question and had failed to utilise the data obtained from earlier trials to
ask a relevant question. They strongly repudiated the argument that “standard of care”
in a poor country was equivalent to “no care.”

Subsequently a Working Group was convened by the Elizabeth Glaser Pediatric
AIDS Foundation and the Emory/Atlanta Center for AIDS Research at the Rollins
School of Public Health in June 1998. This was the “Perinatal HIV Intervention
Research in Developing Countries: Public Health, Science, and Ethics” group. They
laid down 5 principles of research in developing countries, one of which was that
“study participants should be assured the highest standard of care practically attainable
in the country in which the trial is being carried out.” (Perinatal HIV Intervention
Research in Developing Countries Workshop participants 1999). They argued that this
implied that the use of placebo was acceptable as the prevailing best practice in the
concerned countries was no treatment at all.

They also suggested that the “ethical standards in designing research trials
should always be applied so as to reflect the economic, public health, medical,
and social realities of the host country.” They were of the opinion that in the
absence of available retroviral therapy in the countries concerned, and the lack
of reasonable expectation that it would be made available, it was imperative to
test and identify rapidly a regimen that is more effective than no anti-HIV-1
intervention and more affordable and implementable than the proven ZDV
regimens. Most of the participants believed that a no retroviral comparison
would be justified under such circumstances.

This position also did not go unchallenged; a lively correspondence in the Lancet
ensued. Jackson Omene objected to a statement made that there was no obligation to
provide the best standard of care to the study participants and claimed that such a stance
was likely to serve as an endorsement to the economic disparity among nations (Omene
1999). African researchers were of the opinion that such an ethical controversy to salve
the consciences of developed world researchers who had no idea of the conditions on
the ground was a “tortured form of ethical logic.” (Gambia Government/Medical
Research Council Joint Ethical Committee 1998). Participants in the trial also appeared
to be of the opinion that the trial was justified.

This was thought by many ethicists to be unacceptable as such a trial would not have
been accepted in any of the developed nations. It was argued that the trials conflicted
with the Helsinki declaration especially regarding the standard of care to be given to the
patients who were not being treated with the investigated drug(s). However, the trialists
argued that using a placebo made it possible to evaluate the efficacy of a cheaper
alternative as the use of a placebo would make it possible to discover whether the cheap
alternative was better than giving no treatment at all. They argued that the situation on
the ground was that these pregnant women were getting no treatment at all; so a
placebo was ethical in this circumstance as the zidovudine regime would be unafford-
able for the health services in the communities in which they lived.

This argument was generally considered ethically justifiable. For example, the
Nuffield Council on Bioethics (2002, 92–93) argues:
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there are situations in which it is clear than even if there were an agreed universal
standard of care for a disease, it may not be possible for this standard to be
provided to the control group in a research project. In some cases the universal
standard of care will not be able to be provided because of practical consider-
ations … even though a universal standard of care cannot be provided to
participants, it can be convincingly argued that the research should nevertheless
be conducted because it offers the opportunity of developing responses to
important healthcare needs in developing countries.

Thus, a less than perfect treatment was accepted as an alternative to the best possible
treatment on cost grounds, which is almost exactly analogous to the situation regarding
disposables. In 2008, the US Food and Drug Administration (FDA) relaxed the rules
for externally (read “in developing countries”) conducted trials overruling the World
Medical Association’s amendment to the Declaration of Helsinki in 2000 thus giving
legal cover to this ethical dilemma. The question of saving life at an affordable cost
(failing which most patients in poorer countries would not be treated at all) can be
ethically justified as it is instrumental in saving many lives, which would otherwise be
lost. In this case, too, fairness is enhanced which is necessary on ethical grounds. Thus,
it can be argued that use of less perfect second-best interventions is ethically justifiable
when practical constraints such as limited access and unaffordable cost make the best
methods impossible to use in some situations.

Ethical issues on SUD reuse and its consideration

Based on the above case analysis, the issues to be considered for reuse of SUD are as
follows:

Safety judgment

Is it safe to use single-use equipment more than once?

Several studies testify that the reuse of disposable equipment may be safe. There are
two main issues here. One is the durability of the device and second, the possibility of
infection. Many studies have concluded that cardiac catheters that are used for many
cardiac interventions and diagnostic procedures can be safely reused several times with
no loss of function (Ribeiro et al. 2006). Several studies have also concluded that the
risk of infection is also not greater than the use of the device only once (Browne et al.
1997; Indian Heart Journal 1997). However, it is also true that some experts have
strongly discouraged such use because there are stringent regulations imposed on
medical device to obtain performance reliability and requirement for expensive
sterilisation validation procedures in the interests of patient safety as well as the
possibility and the actual incidents of serious infection due to inadequate re-
sterilisation (Linder 1999).

However, it appears that the balance of the evidence suggests that reuse of dispos-
ables may be safe, although we should naturally be careful about the possibility that all
adverse events due to the reuse of disposables have not been reported and published.
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The balance we consider here would include all of safety, efficacy, cost, accessibility,
practicality and limited availability of resources in the setting in question. It is prefer-
able that reused disposable have both safety and efficacy, but, in the situation where the
alternative is no intervention at all, the balance could favour the efficacy rather than
safety because no intervention could result in the loss of life or health.

Such circumstances beg the question why then are these devices marked as single
use? Should they not be used several times as normal practice? Why should the patient
or the health service provider pay high prices for a non-proven benefit (that of reduced
infection and better performance of the device)? Again, it appears to be ethically
unjustified to not reuse the disposables if it is safe to do so as this can make medical
care much less costly and potentially make it available to many more consumers
especially in resource-poor settings. In fact, it may save lives when it makes a
previously unaffordable surgery affordable. However, this raises a fresh question.
How then can we justify using fresh disposables to those who can afford them and to
reuse them in poorer patients who cannot?

Who decides that the equipment is single use?

Traditionally surgical equipment including instruments, syringes, retractors, and drapes
were all designed to be reused. Over the past quarter century, many of these have
become, sometimes insidiously, single use. In a modern operating room, drapes,
surgical gowns, and sometimes even retractors and trocars used for laparoscopic
surgery have become disposable. The rationality is that this would reduce infection
and thus save money and patient morbidity. However, this has been a subject of debate
and the driving force behind the disposable culture might be, we suspect, the commer-
cial interests of the manufacturers of equipment in the era of commercialisation of
healthcare.

That is not to deny that a post-surgical infection can have horrendous consequences.
However, there is a sense of discomfort when one realises that the principal beneficia-
ries of this disposable boom have been commercial interests, including the benefits that
accrue, unethically, and sometimes illegally, to the physicians who use them. There is a
potential conflict of interest here, which raises many ethical questions that need to be
answered. The principles of justice demand that the decision to use or not use
disposables for a particular procedure or part of it should not be made by physicians
who can potentially benefit from the decision. Also, it should definitely not be made by
the manufacturers. The principles of ethical conduct demand that careful scientific
reasoning must be utilised to lay down guidelines for the use of disposables.

The question of infection

While most studies suggest that infection rates on reusing disposables are within
acceptable limits, at least for some indications like cardiac catheterisation and renal
dialysis (Chuang et al. 2008; Galvao et al. 2012; Indian Heart Journal 1997;
Leichsenring et al. 2018), it is not inconceivable that in the future there may be a
presently undiagnosed or unrecognised infection which would create a medical emer-
gency. This misgiving is not really very farfetched. A similar situation arose when the
HIV virus first began propagating in humans, and the lack of knowledge about it led to
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transmission by blood and blood products (Ammann et al. 1983). It is possible, if not
probable, that an analogous infection may lead to disaster before it is recognised. Is it
ethically justified to subject patients to this risk?

If the safety of the reuse of SUD can be shown to be equal to that of generic drugs, it can
be tolerated without considering effectiveness and necessity because it can be argued that
the generic drugs have been widely used without significant health problems in the
situation where the affordability and availability of brand drugs and sustainability of
fragile healthcare system matter, particularly in resource-poor settings. On the other hand,
if there remain some safety concerns, the acceptable balance between effectiveness and
necessity must be considered. For HIV mother-to-child transmission prevention study of
2–3, placebo control is considered acceptable in this case, the logic being that “getting
even the second best is better than nothing.” This could justify the reuse of SUDs.

However, when infectious diseases like HIV or HBV become a problem, it is
necessary to consider not only the patient’s own interest but also protection of public
health. In doing so, it seems necessary to definitely ensure that the risks of infectious
diseases are at an acceptable level. We cannot discuss how to manage potential risks
caused by currently unknown infections, which could emerge anytime in the future, and
we admit that it is difficult to define the acceptable level. However, at least, it can be
argued that all we have to do is to keep behaving according to the precautionary
principle and that we ought to stop the reuse of SUD as soon as even only one case of
the currently unknown infection happens caused by the usage.

Informed consent

Would an informed consent be required in these circumstances? Would the physician
concerned be obliged to discuss the reuse of disposables as a specific hazard? If
scientific evidence suggests that there is no extra risk, then it should not be necessary
to specifically mention that reuse is taking place. After all, in a standard informed
consent process, one does not inform the patient that the dissecting forceps or sharp
instruments are being reused. However, it would be necessary to guarantee that all the
protocols are in place and are being meticulously adhered to. Perhaps the patient can
have an opt-out option. However, it must be noted that if the decision to reuse is made
by the patient due to economic considerations, it is questionable whether any consent
obtained is truly voluntary. The concept of “voluntary” will necessarily differ depend-
ing on the patient’s access to social security and/or health insurance.

It can also be argued that the patient has a right to try to use cheaper disposables with
a higher health risk when he or she has only limited money to pay the price of branded
devices. We would claim that it is rational for the patient to choose the cheaper but less
safe device where the life or health is at stake. We cannot reject the competent patient’s
final decision as long as the decision would not cause harms to others or society.
Nevertheless, whenever concerns of potential non-voluntariness and exploitation exist,
additional protection should be given to the patient in question.

Equity (fair allocation) and pricing policies

The concept of equity is an important ethical principle. In 1992, Whitehead showed
clearly that there were wide differences in the health status between European countries
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and within countries, among the different socioeconomic groups and between the rural
and urban population (Whitehead 1992). This led to variations, which were iniquitous,
as these differences were unnecessary and avoidable and therefore unfair and unjust.
An ethics framework has thus developed that suggested that societies have a “positive
responsibility to engage in programmes and interventions that seek to lessen societal
inequalities, at the very least when those inequalities relate (as essentially all do) to
health outcomes.” (Kass 2001). While some inequities may be inevitable such as those
due to biological or sex differences, others such as those due to inadequate access to
health services are unjust and unethical. Especially in developing countries with a poor
health expenditure and reduced access to health services, it is very apparent that the
principles of distributive justice are not given due priority, time or investment (Prasad
and Sengupta 2019).

While there is no consensus on what exactly needs to be equal, it is widely agreed
that the definition is pluralist (Culyer 2001). It is also agreed that healthcare is one
service where right distribution must be ensured. This implies equal access to health
services and is probably best interpreted in terms of the costs, financial and others, to
patients of using healthcare services. The principles of justice demand that everyone
should have access to medical treatment of an adequate level or higher than that. What
constitutes the acceptable level of quality will necessarily differ depending on the level
of economic development of the country in which the patient resides. If the risk of reuse
is at an acceptable level, reuse should be promoted as it can have a salutary effect on
costs and access to the healthcare system in resource-poor settings.

We would argue that in the situations where healthcare resources are seriously limited,
whether and when and how it is ever ethically acceptable to include reuse of disposables
as part of health services depends on the considerations concerning all of these: safety,
efficacy, cost, patient autonomy, accessibility, affordability, availability of alternatives,
and sustainability of healthcare system in given societies; and we believe that both safety
and cost (affordability) matter very much. However, as Linder claimed, the requirement
for expensive sterilisation validation procedures towards SUDs in the interests of patient
safety could be costly (Linder 1999), and the cost could be higher than using scarce
resources in other ways. The authors acknowledge this limitation of our ethical frame-
work, and when the total cost of reuse of SUDs turns out to be higher than the use of new
branded devices, we would argue, our conclusions should be revised. However, we
believe that the reuse of SUDs is cheaper and justifiably safe as healthcare device,
especially in resource-poor countries when the life of the patients is at stake.

What should be the price of the disposable material? Will it be correct to price the
new and the reused instrument the same? One possible way of resolving this dilemma is
to decide beforehand how many times a, say, cardiac catheter is to be reused and to split
the price between the users equally. This also can pose some issues because how is one
to decide who is to get the new device and who is to be given a sterilised one? Is it fair
to make an arbitrary distinction? Or would it be a randomised selection? Is this even
feasible in a busy clinical context? Further ethical questions also need to be considered,
such as whether any particular groups of patients can justifiably benefit from new
devices over reused ones, such as children or persons with compromised immune
systems. This could, however, be a factor to be included in any risk-benefit analysis.

Another solution would be to charge only the first user and to give it free to the rest
other than an amount to cover the sterilisation and repacking charges. Even so, there are
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ethical issues regarding who would be the “first user”. Probably a random selection
would be the most ethical method. However, it may not be unethical for rich individuals
to choose to pay more to “opt out” by paying more to obtain a sense of security.

Persad et al. (Persad et al. 2009) have suggested some principles for the allocation of
scare resources. It may be instructive to review these principles. They reviewed eight
allocation principles that are commonly used for scarce medical resources. These
include using a lottery system or a first come first served approach, which treat all
users equally. A second approach is to prioritise the patient in which case a youngest
first, or sickest first principle has been used. Another alternative is to use a utilitarian
approach by calculating which allocation would save the most lives or by calculating
the prognosis or life years. Finally, it may be possible to promote and reward social
usefulness by rewarding individuals for past sacrifices or where the individual’s future
usefulness is likely to benefit society.

These considerations have given rise to several systematic approaches like the
United Network for Organ Sharing (UNOS) system and the Quality or Disability
adjusted life years. There are several objections and benefits to these approaches but
it may be possible to utilise these approaches to develop an equitable method of
allocating first use of the SUD. If there are residual safety issues, which, however,
are considered to be within acceptable limits, further ethical questions arise. In the case
of vertical transmission of AIDS trials (2.3), the entire population was desperately poor
and none was in a position to access expensive medical technology (drugs). In this case,
the use of placebo could be justified. However, as for reuse of SUDs, difference in
accessibility to healthcare exists between the rich and the poor in the same region. Here
is also the knotty issue of how to justify using fresh disposables to those who can afford
them and to reuse them in poorer patients.

This might be seen as a matter of consent: how acceptable is it that those who can
consent (and pay) for new devices should be allowed to do so, when limited resources
mean that poorer patients can only have access to re-used devices. This is part of a
bigger debate about economic and epistemic injustice, but for this article the basis for
deciding comes down to balance of evidence of safety and efficacy, and a realist view
of what is possible with limited resources. If market economics mean some can afford a
new device, then public services must concentrate on the ethics of reuse. This is not a
matter of consent in such cases; it is about protection of patients and robust ethics to
justify reuse.

Some other considerations (five issues)

Firstly, there is accumulating evidence that the drive towards the use of more and more
disposables was initiated by the companies who made the devices in the first place
(Medicare Payment Advisory Commission 2017). They incentivised doctors (to use a
polite term) to recommend the use of disposables even if they were not really indicated
technically and often held up the use of disposables a standard practice, labeling
reusable material as “unsafe” and detrimental to patient outcomes. If indeed the use
of disposables is necessary, there should be definite scientific evidence to back it up.

Secondly, it has been pointed out that the vast amounts of disposables add to the
environmental problem of disposal of plastic material. It has been estimated that in the
USA alone the medical industry contributes to four billion pounds of waste annually.
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This is second only to the food industry (Macpherson 2010). Is it ethical to add this
burden to the environment if it can be prevented by reuse? Would it be better, as it has
been suggested, to do away with disposables altogether? (Collier 2011).

Thirdly, one of the important considerations proposed by the stewardship model of
public health is to aim to reduce unfair health inequalities. The principal reason that
health inequalities occur and are perpetuated is the cost factor. Some interventions cost
so much that it is impossible for poorer people to afford and impossible for many health
systems to fund even with the best of intentions. Reuse of disposables may be a single
intervention that would make many interventions especially common ones like dialysis
and cardiac intervention much cheaper and therefore much more available to the
common man.

Fourthly, it has been earlier argued that it may not be necessary to insist that
everybody should get exactly the same healthcare. It is ethically permissible to ensure
as Frankfurt (2015) has argued that each should have enough. The reuse of disposables
would make it possible for even resource-poor societies to give “enough” healthcare as
it would be instrumental in making common and lifesaving interventions in kidney
failure and heart disease available to many more individuals thus decreasing the
healthcare inequalities that now exist.

Finally, if we are to reuse disposables or to roll back the tide of disposable use, some
specific requirements must be met. The first would be to set up protocols for re-
sterilisation which would be as failsafe as possible. This would not be difficult as,
even a few decades ago, most instrumentation was done with reused and re-sterilised
material and protocols did exist. Even so, in today’s litigious climate, it may be
necessary to do new studies to definitively establish that adequate sterilisation is
achieved and demonstrate the safety of these protocols in randomised controlled trials.

It is important that new data on reuse from these studies is publicly available, and we
have to realise the situation where evidence studies do not need to be repeated again
and again once the evidence exists. It must also be noted that who pays for the costs of
these trials for assessing safety and efficacy remains unsolved and it would be very hard
to reach consensus. All of public fund, health insurance, hospital, and patients them-
selves have to cooperate with one another.

Conclusions

The cost of healthcare is a recurrent problem and has bedevilled all societies both in the
developing as well as the developed world. Particularly in the case of interventions, one
of the chief cost centres is the use of disposables. These are expensive and questions
have arisen whether it is really necessary to use disposables as frequently as is the case
today. Significant cost savings are possible if the disposables are reused after proper
sterilisation. Moreover, significant cost savings enable more people to have access to
medical care. In order that healthcare costs do not overwhelm societies, it is suggested
that reuse of disposables should be routine.

There is scientific evidence to back up the reuse of plastics and no definite ethical
objection as well. Even though unknown risks remain, it is not unfair to claim that the
benefits of the reuse could outweigh the risks based on currently available scientific
evidence regarding safety, especially in resource-poor economies. It may be possible to
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extend health benefits to many more numbers of patients if this practice was widely
adopted.

Finally, we would argue that ethical deliberation concerning whether and when and
how it is ever ethically acceptable to include reuse of disposables as part of health
services in limited resource situations would require us to carefully balance evidence on
safety and efficacy, appreciate that the ethical question of justice is about some possible
benefit from reuse as opposed to no intervention at all, and make the evidence base
public to reduce costs for all.

References

Ammann, Arthur J., Diane W. Wara, Selma Dritz, Morton J. Cowan, Peggy Weintrub, Howard Goldman, and
Herbert A. Perkins. 1983. Acquired immunodeficiency in an infant: possible transmission by means of
blood products. Lancet 321 (8331): 956–958. https://doi.org/10.1016/s0140-6736(83)92082-2.

Andrews, Peter A., and Lisa Burnapp. 2018. British Transplantation Society / Renal Association UK
guidelines for living donor kidney transplantation 2018: summary of updated guidance.
Transplantation 102 (7): e307. https://doi.org/10.1097/TP.0000000000002253.

Asahi Shimbun. 2018. Japanese makers advance efforts to recycle costly medical devices. Asahi Shimbun, 10
March 2018. Accessed 26 November 2018.

Battersby, A., R. Feilden, and C. Nelson. 1999. Sterilizable syringes: excessive risk or cost-effective option?
Bulletin of the World Health Organization 77 (10): 812–819.

Browne, Kevin F., Rey Maldonado, Mary Telatnik, Ronald E. Vlietstra, and Alan S. Brenner. 1997. Initial
experience with reuse of coronary angioplasty catheters in the United States. Journal of the American
College of Cardiology 30: 1735–1740. https://doi.org/10.1016/S0735-1097(97)00362-8.

Buell, J.F., M.J. Hanaway, M. Thomas, R. Munda, R.R. Alloway, M.R. First, and E.S. Woodle. 2005. Donor
kidneys with small renal cell cancers: can they be transplanted? Transplant Proceedings 37 (2): 581–582.
https://doi.org/10.1016/j.transproceed.2004.12.118.

Choudhry, Niteesh K., Thomas D. Denberg, and Amir Qaseem, for the Clinical Guidelines Committee of the
American College of Physicians. 2016. Improving adherence to therapy and clinical outcomes while
containing costs: opportunities from the greater use of generic medications: best practice advice from the
Clinical Guidelines Committee of the American College of Physicians. Annals of Internal Medicine 164
(1): 41–49. https://doi.org/10.7326/M14-2427 .

Chuang, Feng-Rong, Chih-Hsiung Lee, Hsueh-Wen Chang, Ching-Nun Lee, Te-Chuan Chen, Chung-Hua
Chuang, Terry Ting-Yu Chiou, Chien-Hsing Wu, Chih-Chao Yang, and I-Kuan Wang. 2008. A quality
and cost-benefit analysis of dialyzer reuse in hemodialysis patients. Renal Failure 30 (5): 521–526.
https://doi.org/10.1080/08860220802064747.

Collier, Roger. 2011. The ethics of reusing single-use devices. CMAJ 183 (11): 1245. https://doi.org/10.1503
/cmaj.109-3907.

Connor, Edward M., Rhoda S. Sperling, Richard Gelber, Pavel Kiselev, Gwendolyn Scott, Mary Jo
O'Sullivan, et al. 1994. Reduction of maternal-infant transmission of human immunodeficiency virus
type 1 with zidovudine treatment. New England Journal of Medicine 331 (18): 1173–1180. https://doi.
org/10.1056/NEJM199411033311801.

Culyer, Anthony J. 2001. Equity - some theory and its policy implications. Journal of Medical Ethics 27 (4):
275–283. https://doi.org/10.1136/jme.27.4.275.

Dabis, F., L. Mandelbrot, P. Msellati, and P. Van de Perre. 1995. Zidovudine to decrease mother-to-child
transmission of HIV-1: is it good for developing countries? AIDS 9 (2): 204–206.

Das, Anjan Kumar. 2011. Lived experiences in cardiothoracic surgery: A personal view. In User-driven
healthcare and narrative medicine: utilizing collaborative social networks and technologies, ed. Rakesh
Biswas and Carmel M. Martin, 151–164. Hershey: IGI Global.

Economic and Political Weekly. 1996. Reuse of ‘disposable’ medical supplies: safety, ethics and economics.
Economic and Political Weekly 31 (13): 806–809.

Frankfurt, Harry G. 2015. On inequality. Princeton: Princeton University Press.

Asian Bioethics Review (2020) 12:103–116114

https://doi.org/10.1016/s0140-6736(83)92082-2
https://doi.org/10.1097/TP.0000000000002253
https://doi.org/10.1016/S0735-1097(97)00362-8
https://doi.org/10.1016/j.transproceed.2004.12.118
https://doi.org/10.7326/M14-2427
https://doi.org/10.1080/08860220802064747
https://doi.org/10.1503/cmaj.109-3907
https://doi.org/10.1503/cmaj.109-3907
https://doi.org/10.1056/NEJM199411033311801
https://doi.org/10.1056/NEJM199411033311801
https://doi.org/10.1136/jme.27.4.275


Galvao, T.F., M.T. Silva, M.E.A. Araujo, W.S. Bulbol, and A.L.M.P. Cardoso. 2012. Dialyzer reuse and
mortality risk in patients with end-stage renal disease: a systematic review. American Journal of
Nephrology 35 (3): 249–258. https://doi.org/10.1159/000336532.

Gambia Government/Medical Research Council Joint Ethical Committee. 1998. Ethical issues facing medical
research in developing countries. Lancet 351 (9098): 286–287.

Howland, Robert H. 2010. Are generic medications safe and effective? Journal of Psychosocial Nursing and
Mental Health Services 48 (3): 13–16. https://doi.org/10.3928/02793695-20100204-01.

Indian Heart Journal. 1997. Reuse of disposables in the catheterization laboratory. Report of the committee
appointed by the Cardiological Society of India. Indian Heart Journal 49 (3): 329–331.

Kass, Nancy E. 2001. An ethics framework for public health. American Journal of Public Health 91 (11):
1776–1782. https://doi.org/10.2105/AJPH.91.11.1776.

Koh, Aiko, and Kazuo Kawahara. 2005. Current practices and problems in the reuse of single-use devices in
Japan. Journal of Medical and Dental Sciences 52 (1): 81–89.

Lee, Byeong-Kyu, Michael J. Ellenbecker, and Rafael Moure-Eraso. 2002. Analyses of the recycling potential
of medical plastic wastes. Waste Management 22 (5): 461–470. https://doi.org/10.1016/S0956-053X(02
)00006-5.

Leichsenring, Mirtes Loeschner, Eliane Molina Psaltikidis, Márcio Jansen de Oliveira Figueiredo, Maria Luiza
Moretti, and Plínio Trabasso. 2018. Conception and validation of a protocol for reuse of non-irrigated
electrophysiology catheters in a Brazilian teaching hospital. Journal of Interventional Cardiac
Electrophysiology 51 (1): 45–50. https://doi.org/10.1007/s10840-017-0301-3.

Linder, Gerald L. 1999. Reuse of disposables is unsafe, impractical. APSF newsletter 14 (1). Accessed 13
March 2020. https://www.apsf.org/article/reuse-of-disposables-is-unsafe-impractical/.

Lurie, P., and S.M.Wolfe. 1997. Unethical trials of interventions to reduce perinatal transmission of the human
immunodeficiency virus in developing countries. New England Journal of Medicine 337: 853–856.
https://doi.org/10.1056/NEJM199709183371212.

Macpherson, Cheryl. 2010. An ethical imperative to use reprocessed medical equipment. Academic Medicine
85 (9): 1397. https://doi.org/10.1097/ACM.0b013e3181eaa578.

Manjunath, U., C.N. Sunil Kumar, and M.S. Kailashnath. 2006. Comparison of cost structure, package rates
and financial feasibility for selected surgeries covered under social health insurance schemes: a case study.
Journal of Health Management 18 (1): 134–160.

Mannami, M., R. Mannami, N. Mitsuhata, M. Nishi, Y. Tsutsumi, K. Nanba, and S. Fujita. 2008. Last resort
for renal transplant recipients, 'restored kidneys' from living donors/patients. American Journal of
Transplantation 8 (4): 811–818. https://doi.org/10.1111/j.1600-6143.2007.02145.x.

Mansur, Jeannell M. 2017. Reuse of single-use devices: understanding risks and strategies for decision-
making for health care organizations. Joint Commission International.

Medicare Payment Advisory Commission. 2017. An overview of the medical device industry. In Report to the
Congress: Medicare and the Health Care Delivery System. Washington, DC: Medical Payment Advisory
Commission. http://www.medpac.gov/-documents-/reports.

Nuffield Council on Bioethics. 2002. The ethics of research related to healthcare in developing countries.
Accessed 5 February 2020. https://www.nuffieldbioethics.org/assets/pdfs/Ethics-of-research-related-to-
healthcare-in-developing-countries.pdf.

Omene, Jackson A. 1999. Science, ethics, and the future of research into maternal infant transmission of HIV-
1. Lancet 353 (9167): 1878. https://doi.org/10.1016/S0140-6736(99)00095-1.

Perinatal HIV Intervention Research in Developing Countries Workshop participants. 1999. Science, ethics,
and the future of research into maternal infant transmission of HIV-1. Lancet 353 (9155): 832–835.
https://doi.org/10.1016/S0140-6736(98)10414-2.

Persad, Govind, Alan Wertheimer, and Ezekiel J. Emanuel. 2009. Principles for allocation of scare medical
interventions. Lancet 373 (9661): 423–431. https://doi.org/10.1016/S0140-6736(09)60137-9.

Prasad, V., and S. Sengupta. 2019. Perpetuating health inequities in India: global ethics in policy and practice.
Journal of Global Ethics 15 (1): 67–75. https://doi.org/10.1080/17449626.2019.1582553.

Ribeiro, Silma Maria Cunha Pinheiro, Kazuko Uchikawa Graziano, Michelle M. Alfa, and Vania Regina
Goveia. 2006. Reuse of cardiac catheters: a review. Brazilian Journal of Cardiovascular Surgery 21 (3):
334–342. https://doi.org/10.1590/S0102-76382006000300014

Shaffer, Nathan, Rutt Chuachoowong, Philip A. Mock, Chaiporn Bhadrakom, Wimol Siriwasin, Nancy L.
Young, Tawee Chotpitayasunondh, Sanay Chearskul, Anuvat Roongpisuthipong, Pratharn Chinayon,
John Karon, Timothy D. Mastro, and R.J. Simonds, for the Bangkok Collaborative Perinatal HIV
Transmission Study Group. 1999. Short-course zidovudine for perinatal HIV-1 transmission in
Bangkok, Thailand: a randomised controlled trial. Lancet 353 (9155): 773–780. https://doi.org/10.1016
/S0140-6736(98)10411-7.

Asian Bioethics Review (2020) 12:103–116 115

https://doi.org/10.1159/000336532
https://doi.org/10.3928/02793695-20100204-01
https://doi.org/10.2105/AJPH.91.11.1776
https://doi.org/10.1016/S0956-053X(02)00006-5
https://doi.org/10.1016/S0956-053X(02)00006-5
https://doi.org/10.1007/s10840-017-0301-3
https://www.apsf.org/article/reuse-of-disposables-is-unsafe-impractical/
https://doi.org/10.1056/NEJM199709183371212
https://doi.org/10.1097/ACM.0b013e3181eaa578
https://doi.org/10.1111/j.1600-6143.2007.02145.x
http://www.medpac.gov/-documents-/reports
https://www.nuffieldbioethics.org/assets/pdfs/Ethics-of-research-related-to-healthcare-in-developing-countries.pdf
https://www.nuffieldbioethics.org/assets/pdfs/Ethics-of-research-related-to-healthcare-in-developing-countries.pdf
https://doi.org/10.1016/S0140-6736(99)00095-1
https://doi.org/10.1016/S0140-6736(98)10414-2
https://doi.org/10.1016/S0140-6736(09)60137-9
https://doi.org/10.1080/17449626.2019.1582553
https://doi.org/10.1590/S0102-76382006000300014
https://doi.org/10.1016/S0140-6736(98)10411-7
https://doi.org/10.1016/S0140-6736(98)10411-7


Sharma, Anuj Kumar, and Samiran Nundy. 2002. Rules for medical practice. Issues in Medical Ethics 10 (3):
39.

Souhrada, L. 1988. Reusables revisited as medical waste adds up. Hospitals 62 (20): 82.
Wendland, Claire L. 2008. Research, therapy, and bioethical hegemony: the controversy over perinatal AZT

trials in Africa. African Studies Review 51 (3): 1–23.
Whitehead, Margaret. 1992. The concepts and principles of equity and health. International Journal of Health

Services 22 (3): 429–445. https://doi.org/10.2190/986L-LHQ6-2VTE-YRRN.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Asian Bioethics Review (2020) 12:103–116116

https://doi.org/10.2190/986L-LHQ6-2VTE-YRRN

	The Ethics of the Reuse of Disposable Medical Supplies
	Abstract
	Introduction
	Analogous conditions
	Restored kidney transplantation
	The use of generic medication
	Vertical transmission of AIDS trials

	Ethical issues on SUD reuse and its consideration
	Safety judgment
	Is it safe to use single-use equipment more than once?
	Who decides that the equipment is single use?
	The question of infection

	Informed consent
	Equity (fair allocation) and pricing policies
	Some other considerations (five issues)

	Conclusions
	References


