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ABSTRACT 

Gr een ne phr ology has often focussed on dial ysis, with its intensi v e use of w ater and energy. In comparison, non-dialysis 
outpatient care of chronic kidney disease ( CKD ) has received less attention. This is surprising, gi v en how much time 
most of us spend in outpatient clinics. For most of us, this is where we not only see the majority of our patients but also 

hav e r egular encounters with their r elati v es and lov ed ones. Non-dial ysis outpatient clinics ar e ther efor e an important 
opportunity to start a dialogue on green nephrology with our patients and with the general public. It is also where we 
can act as role models for the next generation of ne phr ologists and wher e it is easier to talk a bout gr een ne phr ology than 

in a busy inpatient setting or ward environment. Excellent and modern CKD care is in itself highly effective in reducing 
the environmental footprint of nephrology, where it delays progression, facilitates early and pre-emptive transplantation 

and avoids dialysis. CKD medication also has an environmental footprint, which can be addressed through medication 

re vie ws and fixed combinations. Innovative provision of care , e .g. through video consultations, needs to consider how 

patients will access medication in this scenario . Rec ycling and avoiding waste are also very important, although in 

practice they face many challenges. Reducing paper use is another option to impr ov e sustaina bility, but transition to 

paper-free outpatient care takes time and effort. Simple steps can be taken to reduce paper use where clinic letters are 
still paper based. Video consultations are increasingly used where safe and appropriate and reduce the environmental 
footprint of care. Artificial intelligence will, in the near future, help us to triage new and existing patients and prioritize 
scar ce resour ces and face-to-face care on those at highest risk. Outpatient clinics, although busy, offer an opportunity to 

interact with colleagues, patients and relatives to educate about green nephrology. 

Ke yw ords: clinical ne phr ology, gr een ne phr ology, outpatient car e, service dev elopment, sustaina bility 
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[ 2 ]. However, the focus of ‘green’ efforts in ne phr ology has of- 
ten been on in-centr e haemodial ysis ( ICHD ) due to its enor- 
mous environmental footprint [ 3 ]. In comparison, non-dialysis 
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NTRODUCTION 

oncerns around climate change are not new [ 1 ], nor is the con-

e pt of r educing the envir onmental footprint of our specialty 
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hronic kidney disease ( CKD ) care of outpatients has r ecei v ed 

 uch less attention. Ov erall, outpatient car e is now the sec-
nd fastest growing aspect of healthcare in most Western coun- 
ries, surpassed only by home care [ 4 ]. Outpatient care now ac-
ounts for 85% of all hospital-based activities [ 5 ]. In terms of en-
ironmental footprint, outpatient visits now account for nearly 
s many emissions as inpatient facilities [ 6 ]. Some specialties 
ave begun to scrutinise the environmental footprint of their 
utpatient activities [ 7–9 ] but ne phr ologists hav e yet to focus
n this aspect of gr een ne phr ology. This is surprising gi v en that
any ne phr ologists spend most of their working time there. We 

lso teac h tr ainees and medical students and have most of their
atient-facing interactions in this envir onment. Acr oss all med- 

cal specialties, the main environmental aspects of outpatient 
are include energy use, waste and transportation [ 4 , 8 ], which
re often beyond the remit of individual nephrologists to change 
ince they r equir e significant funding, lengthy planning and ne- 
otiations with multiple stakeholders. But what can a clinical 
e phr ologist do in their own outpatient department? In this 10 

ips paper we aim to provide a number of practical ideas to as-
ess, visualise and impr ov e the envir onmental footprint of our 
on-dialysis CKD outpatient activities. Where available , w e pro- 
ide examples of evidence-based practice in ne phr ology but also 
ighlight evidence from other specialties as well as provide a 
limpse of forward-looking concepts. We also provide our opin- 
on on key barriers and ways to overcome them. 

ip 1: Focus efforts on avoiding CKD progression and 

creening and promote the concept of improving 

lanetary health through prevention of end-stage 
idney failure 

here is evidence that as patients advance through the stages 
f CKD, not only do clinical outcomes become w orse , but the
nvironmental footprint of care increases substantially. While 
he initiation of kidney r e placement therapy r e pr esents the

ost carbon-intensi v e phase of CKD, the environmental im- 
act of pr e-dial ysis car e is significant. A r ecent study fr om J apan
emonstrated the relationship between CKD severity, rate of kid- 
ey function decline and greenhouse gas ( GHG ) emissions. The 
uthors estimated that the annual carbon footprint per patient 
nitiating dial ysis w as ≈4 tCO 2 e, compar ed with 0.31 tCO 2 e in pa-
ients not requiring dialysis. However, within pre-dialysis CKD 

ar e, carbon emissions incr eased as estimated glomerular filtra- 
ion rate ( eGFR ) declined and disease pr ogr ession accelerated.
he carbon footprint of patients with sta b le kidney function in 

KD stage G2 or better was estimated at 300 kgCO 2 e per year;
n contrast, patients with CKD stages G3a–G3b or worse and 

 rapid eGFR decline ( ≥30% per year ) had 4-fold higher emis- 
ions, reaching up to 1270–1440 kgCO 2 e per year [ 10 ]. Thus in-
erventions that slow CKD progression are not only clinically 
 elev ant but also r e pr esent an opportunity to reduce the envi-
onmental impact of care. In line with this concept, effective 
cr eening, earl y detection of CKD and, ther efor e, the timel y initi-
tion of evidence-based therapies and interventions ( as recom- 
ended by Kidney Disease: Improving Global Outcomes guide- 

ines [ 11 ] ) can sim ultaneousl y impr ov e patient outcomes and
itigate the environmental impact of kidney care. As suggested 

y Talbot et al. [ 12 ], the life-cycle analysis of the CREEDENCE trial
howed that the production of sodium–glucose co-transporter 2 
nhibitor ( SGLT2i ) generated ≈63 tCO 2 e. These emissions were 
utweighed by the benefits of treatment, including reductions 

n healthcare utilisation, with fe wer inpatient da ys and fe wer 
ial ysis tr eatments, r esulting in a net r eduction in mean GHG
missions from 196 kgCO 2 e to 157 kgCO 2 e per participant-year. 

ip 2: Consider the environmental footprint of 
edication, avoid waste and consider polypills, fixed 

ombinations and long-acting medications 

edication is an often overlooked aspect of efforts to im- 
r ov e the envir onmental aspect of car e. Medication in the en-
ironment causes harm to wildlife [ 13 ]. A 2024 r e port in the
K estimated that medication generates GHG emissions of 
.1558 kgCO 2 e per 1£ spent [ 14 ]. The r e placement of metered
ose inhalers with dry powder inhalers in r espirator y medicine

ed to a reduction in annual CO 2 output through inhalers by half
nd is an enlightening example of how there is room for im-
r ov ement [ 15 ]. Re vie wing medication r egularl y with the aim of
v oiding ov erpr escribing is important, as is av oidance of w aste
hen medication has reached its sell by date [ 16 ]. Identifying un-
sed medication is equall y important, with contemporar y stud- 

es suggesting unused medication rates of up to 15% [ 17 ]. Avoid-
ng £150 million of unused medicines equates to total avoid- 
 b le emissions of 23.4 thousand tonnes CO 2 e [ 18 ]. The half-life
f medications should be considered, as longer-acting formula- 
ions may reduce dosing frequency and pill burden, particularly 
or subcutaneous therapies where shorter-acting agents are as- 
ociated with the use of a greater number of single-use delivery
e vices and waste. F or example , the use of once-w eekly insulin
as been shown to reduce the carbon footprint of treatment by
p to 75% [ 19 ]. F inally, w e should perhaps reconsider the use of
xed dose combinations and polypills: in respiratory medicine,
sing fixed dose combinations of inhalers has had significant 
nvironmental benefits [ 20 ]. Significant evidence already exists 
n the use of fixed dose combinations in hypertension [ 21 ] and

ncr eased afforda bility of such combinations is often quoted as
n additional adv anta ge [ 22 ]. In ne phr ology, dia betic kidney dis-
ase, with its recent advances in combination therapy [ 23 ], may
e the most likely area where such an approach may be ex-
loited. 

ip 3: Consider the carbon footprint of patients 
ccessing medication, offer deli v ery as part of virtual 
are and consider inno v a ti v e forms of dispensing 

edication 

he way in which medication is dispensed is changing world- 
ide, with significant growth in demand and loss of pharma- 

ies in rural areas due to commercial issues [ 24 ]. This change
s compounded by the fact that the deli v er y of care in all

edical specialties is changing, with a significant trend to- 
ards virtual and remote care, a trend that has also started in
e phr ology in some areas [ 25 ]. This is important, and ideally
ll telemedicine services co vering lar g e g eographic areas should
onsider some form of deli v er y [ 26 ]. Alternati v el y, ne phr ologists
r oviding telemedicine acr oss large distances should explore 
ays for patients seen remotely to access local pharmacies,
here this is not so far possible, in order to avoid commuting.

t is also worth noting that the technology to dispense medica-
ion via community-based robots, akin to vending machines, is 
lready in clinical trials and used in clinical pilots [ 27 ] ( Fig. 1 ) . The
ame applies to deli v er y of medication via drone [ 28 ]. Although
he carbon footprint of these innov ati v e deli v er y systems has
et to be defined, they seem a promising option. It remains to
e assessed whether such approaches work at scale and regu- 
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Figure 1: Medication-dispensing vending machine outside the hospital in Dolgellau, Wales, UK. With permission from the British Broadcasting Corporation. 
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atory obstacles, cost and infrastructure will be key barriers to
ver come . 

ip 4: Minimise the use of single-use items, reduce 
aste gener a tion and promote recycling 

he use of personal pr otecti v e equipment became routine in
utpatient care during the COVID-19 pandemic. Gloves are fre-
uently used despite clear guidance that their use should be lim-

ted to certain situations [ 29 ]. Educational interventions target-
ng clinicians have been shown to reduce unnecessary glove use
y ≈25% while improving hand hygiene compliance [ 30 ]. 

It is also worth considering the environmental footprint of
her apeutic re gimes: in oncology, ther e is evidence that tr eat-

ent regimens with compara b le clinical efficacy may differ sub-
tantially in their carbon footprint [ 31 ]. Although similar data
r e curr entl y lacking in ne phr ology, when clinicall y equi v alent
ptions exist, prescribing regimens that minimise the num-
er of administrations should be considered. For example, in
nti-neutrophil c ytoplasmic antibod y–mediated vasculitis , rit-
xima b pr otocols r equiring few er infusions ( e .g. 1 g adminis-
ered twice ) [ 32 ] may reduce the use of single-use consuma b les
ompared with more fragmented dosing schedules. 

Another way to reduce waste is through the redispensing
f unused medication, although this str ate gy is seldom used
ue to quality concerns related to unknown storage conditions
nd legal r estrictions. Ther e is evidence that this can be feasible
ith oral anticancer drugs with the use of special packaging and

ime–temperature indicators, leading to a lower carbon footprint
nd cost savings per patient compared with the standard prac-
ice of disposal [ 33 ]. Finally, outpatient nephrology clinics should
nsur e r obust w aste mana gement practices, including appr opri-
te se gre gation of gener al waste , recyclable materials and regu-
ated medical waste. The availability of clearly labelled recycling
ins in consultation r ooms, n ursing ar eas and pharmacies, com-
ined with staff education, has been demonstrated to increase
he quality of waste se gre gation and the amount of medical re-
ycled waste [ 34 ]. 

ip 5: Reduce paper use, consider the carbon footprint 
f e-mails and send letters electronically w herev er 
ossible 

utpatient services are print-intensive environments. A sin-
le standard A4 sheet of office paper has an estimated car-
on footprint of ≈4–6 gCO 2 e per sheet while higher estimates
 ≈10 gCO 2 e ) have been reported when broader factors such as
nk/toner, printer energy use and transport are included [ 35 ].
rinter cartridges also have a significant environmental foot-
rint [ 36 ] and printers generate particle pollution in office en-
ironments [ 37 ]. It is note worth y that e-mails also have a car-
on footprint—the av era ge footprint of an e-mail without at-
achments has been estimated at ≈4 gCO 2 e [ 38 ]. Thus e-mails
re not carbon neutral—particularly given the enormous global
olume of messages—but they remain a relatively small contrib-
tor to the overall GHG emissions [ 39 ]. A simple calculation il-

ustr ates the tr ade-off: a tw o-pag e printed letter may g enerate
igher GHG emissions than an e-mail with a 1 MB attachment
 40 ]. For these reasons, shifting to war d a paper-reduced or paper-
ree workflow is a sensible goal. 

Many health systems have implemented electronic health
ecord systems that can support the sharing of medical infor-

ation [ 41 ] and la borator y r esults, and some systems also sup-
ort digital pr escribing. Howev er, a transition fr om paper-based

etters to a digital environment will take time . Sever al measures
an be used to reduce the amount of paper used ( Ta b le 1 ) . Con-
ent is also typically still taken on paper, which can be r e placed
y digital consent forms [ 42 ] with corresponding patient infor-
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Table 1: How to reduce paper used where letters are still paper-based. 

Ensure that letters are concise and well structured, preserving essential information and avoiding duplication 

K ee p header and footer short 
Reduce margins of clinic letter templates to increase writing space 
K ee p line spacing to the minimum necessary 
Reduce paper use by using double sided printing 
Consider the use of text reminders instead of appointment letters 
Stop printing letters in intradepartmental patient-related communication and e-mail letters instead 
Stop printing previous clinic letters as part of preparing for clinics and consider digital alternatives, such as preparing a digital 
folder with previous letters for each clinic 
Consider the use of more environmentally friendly paper 
Take adv anta ge of electr onic health r ecord systems, wher e av aila b le, supporting the sharing of medical information, included 
la borator y tests 
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ation av aila b le online [ 43 ]. Patient leaflets can also be r e placed
ith QR codes displayed on clinic computers or in the footer of 

etter templates. Paper versions should still be av aila b le for pa-
ients who are not information technology literate. 

ip 6: Avoid futility: reduce redundant or poor-value 
ests not required for decision-making 

a borator y testing r e pr esents a substantial pr oportion of health-
are costs for outpatients with CKD [ 44 ], although the environ- 
ental footprint of our la borator y tests is less well defined [ 45 ].

linical laboratories use 3–6 times more energy than typical of- 
ce buildings and produce a considerable amount of waste [ 46 ].

n addition to renal function tests, r e peated measur ements of 
ull blood count and other CKD-specific par ameters, suc h as 
arathyroid hormone ( PTH ) , calcium, phosphorus and C-reactive 
rotein, contribute further. A single full blood count has been es- 
imated to generate an av era ge of 116 gCO 2 e, while urea testing
ith electr ol ytes accounts for ≈99 gCO 2 e per test [ 47 ]. Transport

o a central la borator y will also incur an environmental footprint 
nd, in some scenarios, point-of-care testing may have a reduced 

ootprint overall. 
The concept of medical futility, introduced in the 1980s 

o describe treatments unlikely to provide meaningful ben- 
fit to patients [ 48 ], can be extended to diagnostic testing.
a borator y tests that ar e r edundant, unnecessar y or unlikel y
o influence clinical decision-making may be considered fu- 
ile. Estimates suggest that up to 20% of la borator y tests are
verutilized [ 49 ]. For example, a Canadian educational inter- 
ention conducted in an internal medicine w ard r educed un- 
ecessar y la borator y testing by ≈18% ov er 1 year without ad-
 ersel y affecting length of hospital stay, readmission rates or 
0-day mortality [ 50 ]. Targeted educational str ate gies may be 
articularl y effecti v e for junior r esidents, who may r el y mor e
eavily on laboratory investigations due to limited clinical 
xperience [ 51 ]. 

Sta b le patients may r equir e less frequent testing and pa-
ients with earl y-sta ge CKD may not r equir e intensi v e moni-
oring of PTH or phosphorus. Nevertheless, an appropriate bal- 
nce between reducing unnecessary testing and ensuring ad- 
quate patient monitoring is essential, as higher testing fre- 
uency has been associated with reduced mortality in certain 

opulations, nota b l y patients r ecei ving haemodial ysis [ 52 ]. We
her efor e suggest avoiding redundant laboratory tests and rigid 

r edefined la borator y panels in favour of individualized, patient- 
entred testing str ate gies; smaller samples, akin to those used 
n paediatric patients, might also be employed to reduce 
aste [ 53 ]. 

ip 7: Offer patients video consultations where safe 
nd appropria te, coordina te face-to-face a ttendance 
nd consider one-stop clinics 

ace-to-face re vie ws wer e the cornerstone of outpatient car e in
ur specialty until the COVID-19 pandemic. Today, the extent to 
hich ne phr ologists pr ovide virtual car e v aries, as does the w ay

n whic h suc h car e is pr ovided. Tele phone consultations ar e still
ommon, but video consultations have become more common 

 54 ] and deli v er impr essi v e r eductions in envir onmental foot-
rint [ 55 ]. Adv anta ges and limitations of video consultations ar e
ell described [ 56 ]. We should also reconsider the way in which
utpatient appointments are coordinated in our clinical prac- 
ice. Often, this occurs in a haphazard and uncoordinated way,
.g. when a patient who r equir es a kidney biopsy attends several
imes face to face to undergo a kidney ultrasound, have blood
ests for clotting studies and to gi v e written consent on paper.
imilarly, a patient with advanced CKD may see a physician face
o face on one day and a dialysis nurse specialist, a dietician or
ascular surgeon on other days. The resulting carbon footprint 
olel y thr ough r e peat comm uting can be quite considera b le, as
hown for li v e donor assessments [ 57 ]. A one-stop approach may
e used where face-to-face attendance is still r equir ed or desir-
 b le. 

ip 8: Consider how use of artificial intelligence ( AI ) can
educe the environmental footprint of care 

I will undoubtedly change the way we all work within the next
ecade [ 58 ]. One key role will be to identify patients at risk of
eterioration. AI tools are likely to be inte gr ated into outpatient
orkflows. Both pr e-visit r e vie w and post-visit monitoring ma y

oon help to decide which patients can be safely monitored with
irtual consultations [ 25 ] and identify those at highest risk who
ill be better off with a face-to-face encounter. Remote monitor- 

ng of low-risk patients will be possible too [ 59 ]. Overall, elimi-
ating low-v alue car e and w aste will be key roles of AI. Reducing
nnecessary face-to-face visits, with the associated commute,
ill reduce the environmental footprint of care significantly [ 60 ].

t is also likely that more sophisticated AI symptoms comparable 
o the iBOX in transplant aftercare [ 61 ] will help with prognosis
nd with prioritization of resources. It should be noted that AI in
KD car e curr entl y emphasizes efficacy and workflow optimiza-
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Figure 2: Summary graphic of our 10 tips to make ne phr ology outpatient clinics mor e envir onmentall y sustaina b le ( some tips shortened ) . Template pur c hased from 

Vectorstock with commercial licence. Adaptation by Catherine Sulzman, Mediart, Cambridge, UK. 
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ion, but others have emphasized that it could be developed to
lso take into account the environmental footprint of care [ 62 ]. 

ip 9: Utilize outpatient encounters to educate patients 
nd their families about green nephrology 

ny pr ogr ess in this ar ena will likel y r equir e cooperati v e action
ot just from healthcare professionals but also our patients and

heir families. They, too, influence decisions in healthcare, be
t is as voters or through more subtle ways, e.g. when provid-
ng feedback and suggestions or through patient r e pr esentati v es
nd self-help groups. Outpatient encounters are a remarkable 
pportunity in this regard and we should make more of an effort
o inv olv e our patients and their lov ed ones in gr een ne phr ology.
ot much is known about the views of our renal patients on this

opic, but other specialties have provided interesting evidence.
n one study, up to 79% of outpatients in a Dutch gynaecology de-
artment stated that they were concerned about climate change
 63 ]. Others have emphasised that patients lack access to suit-
 b le information on this topic [ 64 ]. It should not be difficult for
nstitutions and gr een ne phr ology task forces to come up with
igh-quality information on green nephrology that can be made
v aila b le in our outpatient areas. We should not underestimate
hat, for many of our patients, we are respected and trusted
oices in society [ 65 ] and that we will be listened to if, for ex-
mple, at the end of a consultation, we mention our efforts to
ake care more sustainable. In that sense we can also act as

ole models; for instance, by making more sustainable choices
or our commute to work and our holidays and other activities. 

ip 10: Use clinical interactions with other specialties 
o talk about green medicine, share ideas and learn 

rom others 

nvir onmentall y sustaina b le healthcar e r equir es cr oss-sectoral
nd interdisciplinar y colla boration to r educe healthcar e’s en-
ironmental footprint while improving patient outcomes [ 66 ].
linical interactions with collea gues fr om other specialties of-

er a pow erful, y et often underused, opportunity to advance
r een medicine. Modern healthcar e is inher entl y m ultidisci-
linary: physicians, surgeons, anaesthesiologists, nurses, phar-
acists and allied health professionals routinely collaborate

r ound patient car e. These encounters—w ard r ounds, m ultidis-
iplinary team meetings, tumour boards, perioperati v e briefings
r outpatient r eferrals—cr eate natural spaces to share best prac-
ice and learn from others [ 67 ]. For example, discussions be-
ween anaesthesiologists and surgeons have led to reductions
n the use of anaesthetic gases with high global warming po-
ential [ 68 ]. Ultimatel y, using r outine clinical interactions to talk
 bout gr een medicine normalizes sustaina bility as part of pr o-
essional pr actice , not as an optional add-on. Suc h dialogue fos-
ers a shared culture of en vironmental ste war dship , encourages

utual learning and aligns clinical excellence with planetary
ealth—an appr oach incr easingl y r ecognized as essential for the

uture of healthcare [ 69 ]. 

ONCLUSIONS 

he statement that ‘the future is already here—it is just un-
v enl y distributed’ is attributed to American fiction author
illiam Gibson [ 70 ]. To some extent, this statement also ap-

lies to a more environmentally friendly version of our non-
ial ysis outpatient car e. In some ar eas, envir onmental foot-
rint is a constant topic of discussion and service impr ov ement,
her eas elsewher e cost and workload pr essur es hav e r elegated

r een ne phr ology to a secondar y r ole. Her e we pr esent a n um-
er of practical ideas for clinicians. Figure 2 serves as a summary
raphic of our tips. Much of the care that we deli v er in an out-
atient setting is determined by tradition and habit and the way
 e w ere taught to do things. In this sense , the gr een ne phr ology

genda is also a notable opportunity to re-evaluate and scruti-
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Table 2: Key barriers and enablers for our 10 tips to improve the environmental footprint of non-dialysis outpatient CKD care. 

Tip Key barriers K ey ena b lers 

1. Focus efforts on avoiding 
CKD pr ogr ession 

Cost of new medication, lack of access in the 
community, workload issues/competing 
priorities 

Funding incenti v es in primar y car e, educational 
programs outside nephrology, decision aids in 

electronic health records both in nephrology and 
in primary care 

2. Medication Lack of visibility of the environmental footprint 
of medication, polypharmacy normalised even in 

elderly patients approaching the end of life, lack 
of structured approach to deprescribing 

Inv olv e r enal pharmacists and senior leaders, 
visualise the environmental footprint of 
medication, foster a culture of regular medication 

re vie ws and deprescribing at the end of life 

3. Patients’ commute to 
access medication 

Lack of regional cooperation, missing links 
between ne phr ology and primar y car e, patients 
and r elati v es’ perce ption of unav oida b le 
commute 

Inv olv e r egional senior leaders, obtain funding 
for impr ov ed electr onic links and inv olv e patient 
r e pr esentati v es and self-help groups 

4. Reducing waste Inertia and habit, staff feeling that waste is 
unav oida b le , lac k of visibility of the amount of 
waste 

Nominate waste avoidance champions, visualise 
the amount of waste and develop an 

organisational culture of waste avoidance 

5. Reduce paper use Long-standing practice of sending letters on 

paper, lack of information technology 
infrastructure to e-mail letters to primary care, 
workload implications for recipient 

Start with e-mailing letters within the 
department or hospital, involve local and 
regional senior leaders 

6. Avoid futile tests Inertia, lack of experience among younger 
members of the staff, lack of visual 
environmental footprint 

Education of the w orkfor ce , dedicated tip 1 
training for trainees and medical students, 
finding ways to visualize the environmental 
footprint of tests 

7. Virtual care Lack of suita b le softw ar e and funding, 
infr astructur al barriers, patients with low 

information technology literacy 

Regional pr ocur ement of video consultation 
softw ar e, coordinated action with other 
specialties, supporting patients and help them 

do video consultations 

8. Use of AI Lack of funding, competing interests and 
workload, inertia and lack of familiarity 

Explain the utility of AI, use examples where AI 
helps with care , tr ain the w orkfor ce 

9. Educating patients and 
families 

Workload and lack of time, communication 
barriers, low reach 

Produce information material, provide versions 
in different languages, use social media and 
patient r e pr esentati v es and self-help gr oups 

10. Talking to colleagues Workload and other competing priorities, inertia, 
lack of opportunities to meet face to face 

Being pr oacti v e and using chance encounters, 
offering to present to other departments, 
dev eloping cr oss-specialty r egional and national 
forums 
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ise our clinical pr actice . Does ev er y patient need a face-to-face
ppointment for ev er y interaction? Is it still appropriate for all 
f our clinic letters to be printed, put in a paper envelope and
ent out to primar y car e? Is it necessary to measure calcium and
hosphate levels at ev er y visit in all patients with sta b le, earl y-
o-moderate CKD? These kinds of reflections may help impr ov e 
he environmental impact of many ne phr ologists mostl y work- 
ng in outpatient care. 

Our tips also have limitations. Some of our tips, such as the 
se of fixed dose combinations, r el y on extrapolation of pub- 

ished data from other specialties. The use of deli v er y r obots
r drones is still in its infancy with v er y little pub lished evi-
ence, but the utility of these approaches to impr ov e the en-
ironmental footprint of care is highly plausible. It remains to 
e seen whether such interventions also work well in our spe- 
ialty. There is some overlap among our tips, but this actually 
ighlights an important point: the r e petition centr es on two key

hemes—waste ( tips 2, 4, 5 and 6 ) and transport ( tips 3 and 6 ) .
e believe that most nephrologists will be able to identify waste
nd unnecessary transport in their daily practice and we suggest 
 conscious effort to r educe both. Finall y, we ar e aw ar e that car-
on footprint estimates are subject to some variability. As an ex-
mple , where w e suggest an impr ov ed carbon footprint through
ideo consultations, we need to acknowledge that the work re- 
orting such benefit assumed that all patients pr eviousl y at-
ended face-to-face clinics in the regional renal centre via com- 

uting in fossil fuel–operated cars [ 60 ]. With more widespread
se of electric vehicles these assumptions may become increas- 

ngl y impr ecise. 
Ther e ar e significant barriers to implementing our recom- 

endations ( Ta b le 2 ) . It is ther efor e important to distinguish be-
ween measures that are readily achievable in the near term and
hose that r equir e institutional or system-wide transformation.

e can, at present, optimise the use of contemporary pharma- 
ological therapies to slow the pr ogr ession of CKD ( tip 1 ) and
upport colleagues in primary care to ensure equitable access to 
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hese tr eatments. Similarl y, we can r educe unnecessar y inv esti-
ations that do not inform clinical decision-making ( tip 6 ) . Re-
ucing paper use ( tip 5 ) appears straightforward and individual
ctions can be taken immediately ( Table 1 ) . However, a compre-
ensi v e shift to full y electr onic corr espondence r equir es coordi-
ated, institution-wide implementation. Modifying prescribing 
 tip 2 ) and dispensing practices ( tip 3 ) r e pr esents longer-term
bjecti v es, necessitating colla boration with pharmacy teams as
ell as engagement with patients and their families. Engaging
atients ( tip 9 ) and colleagues in other specialties ( tip 10 ) in dis-
ussions on green nephrology is feasible in the short term and
an foster broader cultural change. Virtual care ( tip 7 ) , while de-
endent on organisational support, offers a clear example of
r ansformational pr actice—maintaining high standards of safe ,
ffecti v e car e while r educing envir onmental impact and incur-
ing minimal additional cost [ 25 , 60 ]. In contrast, the integra-
ion of AI ( tip 8 ) is likely to require more extensive system-level
n vestment, policy de velopment and time before widespread
doption is possib le. Ov erall, non-dial ysis outpatient services
 e pr esent a substantial and familiar opportunity to reduce the
nvironmental footprint of nephrology pr actice . We hope that
hese recommendations will stimulate further discussion and 

nnov ation and encoura ge others to dev elop additional strate-
ies for sustaina b le car e. 
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