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ABSTRACT

Objective Variations are present in common clinical practices regarding best practice in managing
hyperkalaemia (HK), there is therefore a need to establish a multi-specialty approach to optimal renin-
angiotension-aldosterone system inhibitors (RAASi) usage and HK management in patients with chronic kidney
disease (CKD) & heart failure (HF). This study aimed to establish a multi-speciality approach to the optimal use
of RAASI and the management of HK in patients with CKD and HF.

Methods A steering expert group of cardiology and nephrology experts across China were convened to discuss
challenges to HK management through a nominal group technique. The group then created a list of 41
statements for a consensus questionnaire, which was distributed for a further survey in extended panel group of
cardiologists and nephrologists across China. Consensus was assessed using a modified Delphi technique, with
agreement defined as "strong" (275% and <90%) and "very strong" (290%). The steering group, data
collection, and analysis were aided by an independent facilitator.

Results A total of 150 responses from 21 provinces across China were recruited in the survey. Respondents
were comprised of an even split (n=75, 50%) between cardiologists and nephrologists. All 41 statements
achieved the 75% consensus agreement threshold, of which 27 statements attained very strong consensus (=90%
agreement) and 14 attained strong consensus (agreement between 75% and 90%).

Conclusion Based on the agreement levels from respondents, the steering group agreed a set of recommendations

intended to improve patient outcomes in the use of RAASi therapy and HK management in China.
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INTRODUCTION

Chronic kidney disease (CKD) is defined as abnormali-
ties of kidney structure or function, present for >
3 months, with implications for health. This is indi-
cated by a glomerular filtration rate (GFR) below
60 mL- (min-1.73 m2) !, or the presence of one or
more markers of kidney damage. CKD is classified
based on cause, glomerular filtration rate category,
and albuminuria category!'!. In China, CKD has been
found to have a prevalence of 10.8% of the popula-
tion over 18 years!?. CKD affects an estimated 50%
of people with heart failure (HF)B! and around 50% of
people with type 2 diabetes mellitus (T2DM),

HF is not a single pathological diagnosis but a
clinical syndrome consisting of symptoms (e. g.,
breathlessness, ankle swelling, and fatigue) that may
be accompanied by signs (e.g., elevated jugular ve-
nous pressure, pulmonary crackles, and peripheral
edema)l!. HF has an estimated prevalence of 1.1% of
the population aged =25 years in China, equating to
12.1 million peoplel®.

Hyperkalemia (HK) is defined as a serum or plasma
potassium level above normal (i.e., >5.0 mmol/L). HK
can be classified as mild (serum potassium concentra-
tion 5.0-5.9 mmol/L), moderate (6.0-6.4 mmol/L), or
severe (6.5 mmol/L)"), Mild HK is often asymptom-
atic, while severe HK may result in life-threatening
cardiac arrhythmias, muscle weakness, or paralysist®!,
CKD is a significant risk factor for HK. Epidemiological
data show that the prevalence of HK was about
3.86% among Chinese outpatients but might reach
23% in those with CKD!,

Renin—-angiotensin-aldosterone system inhibitors
(RAASI) is a broad term that includes angiotensin-
converting enzyme (ACE) inhibitors, angiotensin II re-
ceptor blockers (ARBs), and angiotensin receptor-
neprilysin (ARN) inhibitors. RAASi therapy has a
complementary effect on both cardiac and renal func-
tion and has been shown to reduce blood pressure
and proteinuria and slow the decline in estimated glo-
merular filtration rate (eGFR). It offers cardiorenal
protection during the progression of both HF and CKD
and reduces the risk of kidney failure, cardiovascular
morbidity, and all-cause mortality in individuals with
CKD and HF!%, For these reasons, RAASi therapy is
widely used to treat patients with both HF and CKD.

International guidelines recommend the use of
disease-modifying therapies (DMTs) including RAASI

and sodium-glucose co-transporter-2 inhibitors (SGLT2i)
in patients with CKD and hypertension or diabe-
test>!1-131 and this approach is supported in Chinese
guidelines and consensuses!**'8, The updated 2021
Kidney Disease Improving Global Outcomes (KDIGO)
guideline for the management of blood pressure in
CKD recommends RAASi as antihypertensive agents
for non-dialysis CKD patients with hypertension(*?!,
KDIGO 2024 CKD guidelines recommend that CKD pa-
tients with moderately or severely increased albumin-
uria should be started on RAASI therapy, and that
RAASi should be considered for those with CKD and
normal to mildly increased albuminuria and hyperten-
sion or HF with low ejection fraction!*®), The 2022 AHA/
ACC/HFSA Guideline for the Management of Heart Fail-
ure recommends initiation of RAASI therapy for treat-
ment of Stage B: Pre-HF (to prevent progression to
symptomatic HF and reduce mortality) and Stage C:
Symptomatic HF patients?°,

RAASI therapy can suppress potassium excretion
and may increase the risk of HK[PY, In this situation
concerned, physicians may choose to de-escalate or
stop RAASi therapy based on patient safety, but dis-
continuation sacrifices the long-term cardiorenal ben-
efits and has proven to be one of the major barriers to
achieving optimal control of disease progressionf?!,
An alternative approach, which maintains RAASI
therapy, is the use of a potassium-lowering therapy.
Oral potassium binders are recommended in Chinese
hyperkalaemia guidelines and consensuses!¢-18:22:23],
While drugs such as sodium polystyrene sulfonate
(SPS) and calcium polystyrene sulfonate (CPS) lack
evidence of long-term efficacy and safety, the emer-
gence of new agents with a more favourable safety
profile, such as sodium zirconium cyclosilicate (SZC)
and patiromer, make the long-term management of
HK possible while maintaining the optimal dose of
RAASI therapy.

Variations are present in common clinical prac-
tices regarding best practice in managing HK, and
there is therefore a need to establish a multi-specialty
approach to optimal RAASi usage and HK manage-
ment in patients with CKD & HF.

MATERIALS AND METHODS

A literature review of CKD and HF was performed on
PubMed and Google Scholar, with an additional gen-
eral web search using free-text terms to identify any



Vol. 39, No.2

relevant literature sources. Search terms included but
were not limited to "cardiorenal syndrome", "chronic
kidney failure", "heart failure", "hyperkalemia", and
"multidisciplinary communication". Following the litera-
ture search, relevant information was used to gener-
ate questions and discussion points for the steering
group. The modified Delphi technique used in this
study was guided by the Guidance on Conducting and
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REporting DEIphi Studies (CREDES). Due to organiza-
tional and regional variations across China, a modified
Delphi technique!® was chosen to bring together ex-
perts from different regions and across specialities to
reach agreement on a common set of recommenda-
tions that can be implemented to both issues of man-
aging patients with CKD and HF and optimal approach
to treatment. The overall process is outlined in (Fig. 1).

Steering Group Meeting 1

* Discussion of current issues surrounding the topic
« Agreement of themes for discussion

« Discussion of each theme in detail

¢ Suggested consensus statement collation

A4

Statement Agreement (Round 1)

« Independent evaluation of statements

¢ Individual feedback collated by an independent facilitator
*  Statement modification according to feedback

* Final statement set agreed individually

) J

*  Survey distributed by third party

Survey (Round 2 and further rounds if necessary)

* Statements used to generate Likert survey

* Survey open for a period of one month

Results Analysis

* Percentage agreement score calculated for each statement
*  Subgroup analysis by province, role, and time in role

Steering Group Meeting 2

I
I
I
I
* Results from Round 2 analysed by the independent facilitator I
I
I
I
I
I

¢ Steering group discussion of results

* Agree whether further rounds are needed

* If no further rounds needed (i.e., all statements achieve
consensus) steering group agree recommendations

Figure 1. Study flow diagram.

Initial statements

A steering group of cardiology and nephrology experts
from across China was convened in August 2022 to
discuss current challenges in RAASi use and HK. The
meeting was guided by an independent facilitator (Tri-
ducive Partners Limited). All the materials needed for
the meeting were provided in both English and Chi-

nese. Translation services were provided by Interprefy
during the steering group meetings to ensure meet-
ings were accessible for all members. The experts
were defined as specialists in nephrology or cardiology
who had achieved an appropriate level of seniority
within their field (e. g., professors or clinical leads),
had published papers related to the management of
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CKD/HF, or had been involved in guidelines develop-
ment.

Five themes were agreed and discussed by the
group, including: (i) Risk factors and risk stratification
for managing HK in the cardiorenal patients; (ii) Pre-
vention of HK for at-risk cardiorenal patients ; (iii)
Correction of HK for at-risk cardiorenal patients with
the use of potassium-lowering therapy; (iv) Cross-
specialty alignment (cardiology & nephrology); (v)
Education of clinicians and patients.

The initial statements under each topic were
then developed collaboratively. The statements were
subsequently collated, and the steering group inde-
pendently rated the statements as either "accept", "re-
move", or "reword" with suggested changes. A simple
majority agreement was required to uphold suggested
changes to the statements. Once finalized, the steer-
ing group agreed on the final set of statements for
testing. This constituted the initial round of consensus.

Second round consensus

The resulting consensus statements (Table 1) were
developed into a Likert survey, which was then distrib-
uted electronically by Sermo, a specialist medical mar-
ket research organization, in Round 2. Prior to full dis-
tribution, the survey was tested with 10 Round 2
panel members for quality and assurance purposes.
As no concerns were raised during this pilot distribu-
tion, all received responses were included in the data-
set. The steering group members did not provide re-
sponses to the Round 2 survey.

Responder panel members for the second round
consensus were recruited based on the following crite-
ria: (i) Employed within China as a nephrologist or car-
diologist; and (ii) speciality ratio of nephrology to car-
diology was set as 1:1. The sample of panel members
(n=150) was based the need for a comparable num-
ber of responses from cardiologists and nephrologists
(n=75 from each responder group), the desire to gain
insights from different provinces within China, and the
resource availability. Participants with a variety of clini-
cal experience were engaged in the study to ensure a
broad spectrum of perspectives. The identity of re-
spondents was not known to the steering group or the
independent facilitator.

The questionnaire presented each statement
alongside a 4-point Likert scale ("strongly disagree",
"tend to disagree", "tend to agree", and "strongly
agree") to allow respondents to indicate their level of

agreement. The questionnaire also captured some de-
mographic data (province of work, role, and years in
role) to assist further analyses, but no further informa-
tion was captured to ensure anonymity of responders.

The closing criteria for the study was defined a
priori in line with best practice principles as: 90% of
the final set of the statement, with the widely ac-
cepted consensus threshold at 75%!?%l, If these crite-
ria were not met, statements would be modified, and
the survey re-issued as necessary for a maximum of
three rounds. Consensus was further categorised as
"high" at >75% and "very high" at >90%. Completed
surveys were analyzed by the independent facilitator.
Microsoft Excel software was used to produce an over-
all agreement score for each statement and to identify
any patterns of agreement when analyzed by role, ex-
perience, and region. No further statistical methods
were applied. The overall agreement level for each
statement was calculated from the number of respon-
dents expressing agreement as a percentage of the
overall number of responses for each statement. As
the survey was undertaken by a third party, response
rate could not be calculated.

As this study only sought the anonymous opin-
ions of physicians and no patient-specific data were
captured, ethical approval was not sought. Respon-
dents consented to having their responses included in
this study by joining the panel organized by Sermo.

The Steering Group meticulously reviewed the
survey results and developed a set of recommenda-
tions aimed at enhancing patient care. Given the high
levels of agreement observed following the first sur-
vey round, the Group determined that additional
rounds were not required.

RESULTS

The study collected a total of 150 responses from par-
ticipants representing 21 provinces in China (Fig. 2).
The majority of the respondents were based in Beijing
(n=26), with Shanghai (n=15), Guangdong (n=15),
and Jiangsu (n=14) following. The sample was pur-
posefully balanced with an equal number of cardiolo-
gists and nephrologists (n=75 each).

All statements achieved the 75% consensus
agreement threshold (Table 1). Of these, 27 state-
ments attained very strong agreement (=90% agree-
ment) and 14 attained strong agreement (>75% and <
90%).
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Figure 2. Respondents' geographic distribution by province of China.

Table 1. Consensus agreement by statement of five topics on RAASi usage and hyperkalaemia management
No. Statements Agreement

Topic A. Risk factors and risk stratification for managing hyperkalaemia in cardiorenal patients

1. Patients with chronic kidney disease, heart failure, or diabetes are at increased risk of hyperkalaemia 97%
2. Patients on RAASi and MRA treatments are at increased risk of hyperkalaemia 95%
3. Cardiorenal patients should have their serum potassium levels tested at least every 6 months or more accord- 89%
ing to disease severity
4. Cardiorenal patients undergoing RAASi up-titration should have their serum potassium levels tested at least 97%
every two weeks during the up-titration period and monitored routinely thereafter
Patients with CKD stage 4/5 should have their serum potassium levels tested at least every 3 months 89%
Patients who have an episode of hyperkalaemia should have their serum potassium levels tested two weeks 89%
later and at least every 3 months thereafter
Topic B. Prevention of hyperkalaemia for at-risk cardiorenal patients
7. For those patients with a known history of hyperkalaemia preventing optimization of RAASi therapy, a novel 98%
potassium binder can be used to enable RAASi optimization
8. For those patients at risk of hyperkalaemia using RAASi therapy, advice about dietary considerations and the 96%
impact on potassium levels should be provided
9. While a low potassium diet is commonly advised, this approach may be counter to a heart healthy diet that is 81%
beneficial to cardiorenal patients
10. Low potassium diets can be difficult to follow, especially during certain seasons where different fruits are more 93%
readily available
11. Advising a low potassium diet to control hyperkalaemia is increasingly controversial: the evidence for the ef- 84%

fectiveness of a low-potassium diet is not strong

Topic C. Correction of hyperkalaemia for at-risk cardiorenal patients with the use of potassium-lowering therapy

12. Hyperkalaemia should be recognized as a predictable, treatable, and manageable side effect of optimal heart
failure/chronic kidney disease therapy

13. Optimizing and maintaining RAASi therapy provides better outcomes for cardiorenal patients including morbid-
ity and mortality

14. In practice, the occurrence of hyperkalaemia may lead to the down-titration or discontinuation of RAASi therapy

96%

97%

97%
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Table 1. Continued
No. Statements Agreement
15. When managing mild-to-moderate hyperkalaemia in cardiorenal patients, RAASi therapy should be maintained 79%
due to the cardioprotective benefit in this patient type
16. A goal for the management of cardiorenal patients should be to utilise the maximum recommended dose of 86%
RAASi therapy
17. Action to manage hyperkalaemia should be taken when the serum potassium level exceeds 5.0 mmol/L 97%
18. RAASI use should not be de-escalated or discontinued due to hyperkalaemia unless alternative methods of hy- 88%
perkalaemia management have been optimised, including initiation of potassium binder therapy
19. Novel potassium binders enable guideline recommended RAASi dosing and the proven benefits that they bring 97%
to patients
20. When potassium levels exceed 6.5 mmol/L, RAASI treatment down-titration, suspension, or cessation should 97%
be considered
21. When treating cardiorenal patients, permanent discontinuation of RAASi therapy should be considered a last 75%
resort strategy
22. Where disease-modifying therapy has been reduced or ceased due to hyperkalaemia, it should be reinstated 89%
once normokalaemia is achieved
23. Prolonged use of SPS should be avoided due to the association with severe gastrointestinal side effects, includ- 89%
ing bowel necrosis
24. Prolonged use of SPS should be avoided due to its poor palatability and poor patient acceptance 81%
Topic D. Cross-specialty alignment (cardiology & nephrology)
25. Continuity of care is important in the management of hyperkalaemia 97%
26. Significant variation in approach to cardiorenal diseases and hyperkalaemia management in China leads to 93%
variable patient outcomes
27. There is a need for a consistent and agreed understanding of hyperkalaemia management within the hospital 97%
setting, especially between cardiology & nephrology
28. Cardiology and nephrology guidelines should contain aligned recommendations for the management of hyper- 95%
kalaemia
29. Patients with cardiorenal comorbidities should be managed by a MDT with an agreed management plan 99%
30. Cross-specialty alignment can enable optimal doses of disease-modifying drugs (e.g., RAASI) to be maintained 96%
31. Primary care is an important component of the MDT for the management of cardiorenal patients 95%
32. Endocrinology is an important component of the MDT for the management of cardiorenal patients 88%
33. Emergency care is an important component of the MDT for the management of cardiorenal patients 89%
34. Before making a treatment decision regarding down-titration or cessation of a disease-modifying therapy 97%
(e.g., RAASI), primary care should refer to a specialist cardiologist or nephrologist
Topic E. Education of clinicians and patients
35. Up-to-date education on the management of hyperkalaemia and guidelines for RAASi therapy is needed 100%
36. Structured education of healthcare providers (HCPs) on routine serum potassium testing and hyperkalaemia 99%
management improves patient outcomes
37. Education for patients at risk of hyperkalaemia improves their outcomes 99%
38. Education of hyperkalaemia management is best delivered by cardiology or nephrology specialists 96%
39. Education of non-specialist HCPs (e.g., primary care physicians, emergency physicians, endocrinology physi- 97%
cians, dialysis centre nurses) regarding hyperkalaemia improves patient outcomes
40. Patients need to understand the consequences of hyperkalaemia and how to avoid it through lifestyle modifica- 99%
tion and appropriate use of potassium-lowering therapies
41. Patients should be aware of the potential impact that herbal medicines may have on the risk of hyperkalaemia 97%

RAASI: renin-angiotensin-aldosterone system inhibitors; MRA: mineralocorticoid receptor antagonists; CKD: chronic kidney disease; SPS:
sodium polystyrene sulfonate; MDT: multidisciplinary team; HCPs: healthcare providers.
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Alignment between the specialities was broadly
similar, but some disparities were identified between spe-
cialities and provinces when analyzing individual state-
ments, as highlighted within the "Discussion" section.

DISCUSSION

This modified Delphi study engaged a group of
representative experts to reach consensuses on the
management of patients with CKD and HF in China.
The first survey round yielded unexpectedly high lev-
els of agreement (75%-100%) across all statements,
negating the need for additional survey rounds. The
results support the adoption of some basic principles

Figure 3. Consensus agreement by role.

Statement 4 (S4) within topic A stands out as a
key statement, emphasizing the importance of moni-
toring serum potassium levels every two weeks after
initiation of RAASI. Very strong agreement for state-
ments 1 & 2 (97% & 95%, respectively) demonstrates
good respondent awareness of the increase in HK risk
for patients with CKD, HF, and T2DM. This is sup-
ported further by strong agreement for statements 3,
5, & 6 (range: 89% -97%) supporting the need for
regular monitoring of serum potassium at intervals de-
termined by individual risk factors.

There are challenges in China regarding the long-
term follow-up of some patients, due to the current
low levels of downward referral (that is, a referral
from specialist/hospital to a family doctor/general
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for both specialist and general medicine practitioners
to improve the delivery of care for cardiorenal pa-
tients in China. When analyzing the results by sub-
group, cardiologists and nephrologists appeared to
demonstrate similar opinions across the majority of
statements (Fig. 3). However, cardiologists did not
achieve consensus agreement regarding the discontinu-
ation of RAASI therapy as a last resort, suggesting that
cardiologists may be more willing than nephrologists to
stop RAASi therapy in practice. The steering group
were surprised by the overall levels of agreement
achieved, particularly as, to minimize bias, a third
party was used to distribute the survey and respon-
dents remained anonymous throughout the process.

practitioner). A 2019 study found that 84% of pa-
tients with chronic diseases went without downward
referral®, and this is recognized by policymakers, for
example, the Healthy China 2030 initiative is intended
to build innovative patient referral models for health
care reform in China!?”). The lack of downward referral
for ongoing management means that a physician may
stop RAASi treatment in the interests of patient
safety. But for the longer-term benefit of the patient,
serum potassium management should be the ap-
proach. In the management of CKD, HF, and chronic
HK, follow-up should be seen as the key to achieving
the optimal patient outcomes.

The lowest agreement in Topic B was seen for
statement 9 (81%). This may have been due to the
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phrasing and translation into Chinese, or that efficacy
and safety of a low potassium diet is not clear within
the literature. Response to statement 11 (84%) sug-
gests that this is well recognized but analysis by spe-
cialty shows some differences, with 91% agreement
amongst cardiologists compared with 77% for ne-
phrologists. This could be due to nephrologists being
comfortable with providing step-wise advice according
to HK severity and rate of serum potassium change,
or it may be a reflection that potassium lowering treat-
ments are not easily available for use and that in the
absence of this option the nephrologist may attempt
to address all contributory factors to elevated serum
potassium. In contrast, cardiologists may exercise
caution and choose not to follow a treatment course
that is not supported by the evidence base.

Observational studies report weak associations
between dietary potassium intake and potassium con-
centration and this approach may deprive patients of
the beneficial cardiovascular effects associated with
potassium-rich diets!?®). This is where pharmaceutical
management, including the use of potassium binders
(S7, 98%), can play an important role. There is evi-
dence to support the use of SZC in HK, and appropri-
ate use can maintain the safety of patients on RAASI
by reducing serum potassium!%,

It is important to recognize HK as a manageable
consequence of both CKD and the use of optimal
RAASi therapy (S12, 96%). Those who regularly use
SPS may feel that the palatability and patient accep-
tance concerns do not arise in practice (524, 81%),
but still agree that SPS should be avoided for long-
term use due to the established side effect profile
(523, 89%).

The levels of agreement suggest that for mild-to-
moderate HK, RAASI therapy should be maintained at
therapeutic dose and managed with a potassium low-
ering agent where necessary. A serum potassium level
above 6.5 mmol/L is considered to be severe HK, in
this situation RAASI treatment should be discontinued
and potassium lowering therapy should be started im-
mediately. Once serum potassium has lowered to an
acceptable level, RAASi should be reinstated where
possible (S22, 89%). Some physicians may consider
reinstatement of RAASI to be a risk, while others may
be unsure of how long an interval is required (if any)
once normokalaemia is achieved. Education pro-
grammes should be put in place to address these

knowledge gaps.

Agreement with statement 25 (97%) emphasises
the importance of continuity of care. A consistent
cross-specialty approach is key for the long-term man-
agement of HK, the maintenance of heart and kidney
health, and the associated long-term patient out-
comes. It is encouraging to see the high agreement
for the alignment of professional guidelines on HK
management (528, 95%). Ideally, cardiologists and
nephrologists should agree a common tiered treat-
ment approach based on serum potassium levels and
risk factors. Where possible, the optimal course of ac-
tion for cardiorenal patients should be agreed by a
multidisciplinary team.

High agreement levels for topic E highlight the
desire for targeted education programmes for HK for
both patients and healthcare providers. These educa-
tion programmes are best delivered by cardiologists
and nephrologists (S38, 96%) with experience of man-
aging HK. Physician education has been shown to im-
prove patient outcomes in other areas of medicine®"!
and could prove beneficial to the holistic management
of cardiorenal patients. Education initiatives can also
be supported by pharmacologists, who have additional
valuable insights to support the optimization of treat-
ment for HK.

When considering lifestyle factors which could in-
fluence serum potassium levels, the use of herbal
medicines should be included, as these may contain
significant amounts of potassium. For this reason,
herbal medicine use should be investigated in all CKD
stage 4 and 5 patients, and any potential side effects
of herbal medicine should be fully discussed with pa-
tients.

The findings of this modified Delphi consensus
echo those of an expert panel in Portugal. Given the
guiding principle of maintaining or up-titrating RAASI
therapy to maximum target doses, the authors recom-
mend the use of novel potassium binders to help to
achieve this target in the face of HK. The group also
propose treatment algorithm for chronic HK that rec-
ommends the use of novel potassium binders in both
Mild (serum K* = 5.1-5.5 mEqg/L) and moderate HK
(serum K* = 5.6 - 6.0 mEg/L) to maintain RAASI
therapy. The algorithm only recommends the discon-
tinuation of RAASi where serum K* is > 6 mEqg/L (e.g.,
severe and life-threatening HK)BY,
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Comparison with results of a similar study from

Europe and North America

A similar consensus exercise was previously carried

out in Europe and North America (E&NA) with re-

sponses from 268 cardiologists and 252 nephrologists
across seven countriest®?, Analysis of responses to
common statements showed the following differences:

The key areas of divergence were around the utility of

RAASI in practice. Respondents from E&NA tended to

agree that RAASi therapy should be maintained for

mild-to-moderate HK in cardiorenal patients and were
more likely to agree that maintenance of maximal

RAASi dose is a goal in these patients. Cessation or

down-titration of RAASi therapy seems to be more ac-

ceptable in China, and the potential reasons for this
may include:

e In E&NA, there is usually a referral system in place
with a family/ primary care physician responsible
for ongoing patient care and making referrals for ac-
cess to a specialist, providing greater opportunity
for patient follow-up. In China, follow-up is difficult
to implement and so decisions may be made pri-
marily on short-term safety grounds rather than
long-term benefits.

e In China, the use of herbal medicine has a strong
tradition, but these treatments may potentially ex-
pose the patients to elevated dietary potassium.

e Medical schools in China tend to emphasize the dan-
ger associated with acute HK and the need for a
cautious approach, this may lead to risk aversion
when it comes to HK. As the availability and experi-
ence with potassium lowering therapies increases, it
is expected that this practice will change, and HK
will be regarded as a chronic and manageable condi-
tion.

e Organisation of health services in China can make
follow-up of patients difficult, some patients may
struggle to fund repeat visits, particularly when the
distance to see a specialist is considerable, and this
can be further complicated by issues of insurance
coverage, which can vary significantly between
provinces.

Recommendation statements

1. Hyperkalaemia should be recognized as a predict-
able, treatable, and controllable side effect of opti-
mal RAASI therapy

2. Cardiorenal patients undergoing RAASi up-titration
should have their serum potassium levels tested at
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least every two weeks during the up-titration pe-
riod

3. Patients with a history of hyperkalaemia or who
have CKD stage 4/5 should have their serum po-
tassium tested at least every 3 months

4. A novel potassium binder can be used to support
RAASI optimization in patients with a history of hy-
perkalaemia

5. A low potassium diet is counter to a heart-healthy
diet that is beneficial to cardiorenal patients

6. When treating cardiorenal patients, permanent dis-
continuation of RAASI therapy should be consid-
ered a last resort strategy

7. Prolonged use of SPS should be avoided due to the
association with severe gastrointestinal side ef-
fects, including bowel necrosis

8. Cardiology and nephrology guidelines should con-
tain aligned recommendations for the manage-
ment of hyperkalaemia

9. Continuity of care is important in the management
of hyperkalaemia

10. Structured education of healthcare providers on
routine serum potassium testing and hyperkalae-
mia management improves patient outcomes

11. Cardiorenal patients should be educated on hyper-
kalaemia and how to avoid it through lifestyle
modification and appropriate use of potassium-
lowering therapies

12. Patients with CKD stage 4/5 should cease the use
of herbal medicines

These principles can be used to underpin a path-

way of care, the broad principles of which are shown

in Fig. 4, which demonstrates the importance of both

a multidisciplinary approach and continuity of care in

patients with chronic and progressive disease such as

CKD & HF (with or without HK).

Strengths and limitations

The 150 responses with even representation from car-
diology and nephrology across 21 provinces in China
offer a strong basis for consensus. The majority of re-
spondents (146/150) had at least 5 years' experience
in role and 91/150 saw >50 patients with HK in a 3-
month period, suggesting an experienced and suitably
expert panel. Distributing the survey via Sermo meant
that responder identities were not known to the steer-
ing group, thereby minimizing selection bias, and also
the steering group were not able to provide responses
as part of the expert panel, further limiting undue in-
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Figure 4. Model pathway of care for chronic kidney disease & heart failure (with or without hyperkalaemia).
CKD: chronic kidney disease; HF: heart failure; HK: hyperkalaemia; MDT: multi-disciplinary team; DMT: disease-modifying therapies.

fluence. A four-point Likert scale was used in the sur-
vey. While this was specifically chosen to force a
choice (either agreement or disagreement) and avoid
neutral responses, it also may have led to a greater
level of general agreement with statements than is re-
flected in practice.

This study had some key limitations. Very high
levels of agreement were achieved across the state-
ments, which may suggest that the statements were
constructed as to achieve agreement (confirmation
bias), or that perhaps they represent previously estab-
lished good practice, or that specialists in China agree
with the statements but community physicians and
primary care practitioners, who may have a lower
awareness of CKD and the use of RAASi treatments,
are not able or lack the resources to reflect this best
practice. A suggested improvement may have been to
allow the panel to comment on the statements and
make suggestions. There was also low representation
from some provinces, making identification of geo-
graphic variations difficult. Further work could be un-
dertaken to look specifically at geographic variation in
practice within China and suggest how this can be re-
duced.

The opinions of patients and consideration of the
patient experience (outside of treatment outcomes)
were not sought. This can be considered a limitation

as the patient perspective may have significant bear-
ing on the identification of barriers and opportunities
in HK management in China.

Conclusions

This consensus document is based on expert opinion
from 150 cardiologists and nephrologists across 21
provinces in China. The attitude towards HK manage-
ment in China appears to be moving towards that of
HK as a chronic and controllable condition, and mild-
to-moderate HK should not result in the stopping of
disease-modifying treatments such as RAASi. Collabo-
ration between cardiologists and nephrologists in the
treatment of cardiorenal patients should be encour-
aged, with the coordinated development of guidelines
on HK management and the delivery of educational
programmes being two important initiatives in improv-
ing the consistency of care in China. The high agree-
ment levels achieved from 150 experienced specialists
provides basis for the recommendations made by the
authors.
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