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Abstract

The high burden of kidney disease, global disparities in kidney care, and poor outcomes of kidney failure bring
a concomitant growing burden to persons affected, their families, and carers, and the community at large. Health
literacy is the degree to which persons and organizations have or equitably enable individuals to have the ability

to find, understand, and use information and services to make informed health-related decisions and actions for
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themselves and others. Rather than viewing health literacy as a patient deficit, improving health literacy largely rests
with health care providers communicating and educating effectively in codesigned partnership with those with kidney
disease. For kidney policy makers, health literacy provides the imperative to shift organizations to a culture that places
the person at the center of health care. The growing capability of and access to technology provides new
opportunities to enhance education and awareness of kidney disease for all stakeholders. Advances in
telecommunication, including social media platforms, can be leveraged to enhance persons’ and providers’
education; The World Kidney Day declares 2022 as the year of “Kidney Health for All” to promote global teamwork
in advancing strategies in bridging the gap in kidney health education and literacy. Kidney organizations should work
toward shifting the patient-deficit health literacy narrative to that of being the responsibility of health care providers
and health policy makers. By engaging in and supporting kidney health—centered policy making, community health
planning, and health literacy approaches for all, the kidney communities strive to prevent kidney diseases and

enable living well with kidney disease.

KEYWORDS: educational gap, empowerment, health literacy, health policy, information technology, kidney health,

partnership, prevention, social media

Given the high burden of kidney disease and global
disparities related to kidney care, in carrying forward
our mission of advocating Kidney Health for All, the
challenging issue of bridging the well-identified gap in
the global understanding of kidney disease and its health
literacy is the theme for World Kidney Day (WKD) 2022.
Health literacy is defined as the degree to which persons
and organizations have—or equitably enable individuals
to have—the ability to find, understand, and use
information and services to inform health-related
decisions and actions for themselves and others." Not
only is there is growing recognition of the role that health
literacy has in determining outcomes for persons affected
by kidney disease and the community in general, but there
is an emergent imperative for policy makers worldwide
to be informed and cognizant of opportunities and real
measurable outcomes that can be achieved through

kidney-specific preventative strategies.

The global community of people with kidney
disease
Most people are not aware of what kidneys are for

or even where their kidneys are. For those afflicted by

disease and the subsequent effects on overall health, an
effective health care provider communication is required
to support individuals to be able to understand what to
do, to make decisions, and to take action. Health literacy
involves more than functional abilities of an individual,
it is also the cognitive and social skills needed to gain
access to, understand, and use information to manage
health condition.” It is also contextual’ in that as health
needs change, so too does the level of understanding
and ability to problem solve alter. Health literacy is,
therefore, an interaction between individuals, health
care providers, and health policy makers.* This why the
imperatives around health literacy are now recognized
as indicators for the quality of local and national health
care systems and health care professionals within it.” For
chronic kidney disease (CKD), as the disease progresses
alongside other health changes and increasing treatment
complexities, it becomes more difficult for individuals to
manage.’ Promoted in health policy for around a decade
involving care partnerships between health-centered
policy, community health planning, and health
literacy,” current approaches need to be shifted forward
(Table 1).
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Table 1 Summary characteristic of kidney health promotion, involving kidney health-centered policy, community

kidney health planning, and kidney health literacy, and proposed future direction

I;':;f:: Definition | Stakeholders Current Limitations/ Suggested solutions/
. status challenges future research
promotion
Kidney e Incorporate | ¢ Governance | « Policy e Economic- e Promote implementation of
health- kidney « Policy emphasizing driven public health program for
centered health into | makers treatment for situation primary CKD prevention
policy policy e Insurance CKD and challenging * Promote sustainable treatment
decision agencies kidney failure CKD risk factor| for CKD and dialysis
making rather than kidney | minimization - Increase kidney transplant
« Prioritize health prevention| (e.g., food awareness
policies with policy) - Enhance visibility and
primary encourage brother-sister
prevention nephrology and transplant
for CKD program in LMIC
e Support research funding
from government
- Health care cost-effectiveness
for caring for CKD
- Kidney failure, including
maintenance dialysis and
transplant
- Promote surveillance
programs for kidney diseases
and their risk factors
Community | ¢ Building up | e Community | ¢ Belief in e Education and| ¢ Improve role model of
kidney preventive leadership community understanding | community
health strategies to | e Kidney leaders in LMIC kidney health |eEnhance kidney support
planning promote patient promotion networks
healthy advocacy of community
communities leadership
and primary and people
health care
facilities
Kidney * Receive * People e Lack of awareness | ¢ Inadequate * Organizational paradigm shift
health knowledge, | with CKD of CKD and risk policy toward health literacy
literacy skills, and [ eCare factors direction e Improving communication
information | partners » Care partner * Ineffective between health care providers
tobehealthy | e Health care | burden and health care with patients and care partners
providers burnout providers’ * Using teach-back methods for
e Inadequate health | communication| consumer education
care workers skills * Adapting technologies for
e High patients-to- appropriate health literacy and
health care workers sociocultural environments
ratio, especially in e Family engagement in the
rural areas patient care
* Incentive for community health
care providers in rural areas

CKD, chronic kidney disease; LMIC, low- to middle-income country
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Assessing health literacy necessitates the use of
appropriate multidimensional patient-reported measures,
such as the World Health Organization-recommended
Health Literacy Questionnaire (available in over 30
languages) rather than tools measuring only functional
health literacy (e.g., Rapid Estimate of Adult Literacy in
Medicine or Short Test of Functional Health Literacy in
Adults).® It is therefore not surprising that studies of low
health literacy (LHL) abilities in people with CKD have been
demonstrated to be associated with poor CKD knowledge,
self-management behaviors, and health-related quality
of life and in those with greater comorbidity severity.’
Unfortunately, most CKD studies have measured only
functional health literacy, so the evidence that LHL results
in poorer outcomes, particularly that it increases health
care utilization and mortality,” and reduces access to
transplantation,'® is weak.

Recently, health literacy is now considered to be an
important bridge between lower socioeconomic status
and other social determinants of health.* Indeed, this is
not a feature that can be measured by the gross domestic
product of a country, as the effects of LHL on the extent
of CKD in the community are experienced globally
regardless of country income status. The lack of awareness
of risk factors of kidney disease, even in those with high
health literacy abilities, is testament to the difficulties in
understanding this disease, and why the United States,
for instance, recommends that a universal precautions
approach toward health literacy is undertaken."

So, what does the perfect health literacy program
look like for people with CKD? In several high-income
countries, there are national health literacy action
plans with the emphasis shifted to policy directives,
organizational culture, and health care providers. In
Australia, for instance, a compulsory health literacy
accreditation standard makes the health care organization
responsible for ensuring providers are cognizant of
individual health literacy abilities."” Although many
high-income countries, health care organizations,
nongovernmental organizations, and jurisdictions are
providing an array of consumer-facing web-based

programs that provide detailed information and

self-care training opportunities, most are largely
designed for individual/family use that are unlikely to
mitigate LHL. There is, however, substantial evidence
that interventions improving health care provider
communication are more likely to improve understanding
of health problems and abilities to adhere to complex
treatment regimens."

Access to information that is authentic and tailored
specifically to the needs of the individual and the
community is the aim. The challenge is recognized
acutely in more remote and low- to middle-income
countries of the world, specifically the importance
of culturally appropriate knowledge provision. The
principals of improving health literacy are the same, but
understanding how to proceed, and putting consumers
in charge, with a codesign approach, is critical and may
result in a different outcome in more remote parts of the
world. This principal especially applies to communities
that are smaller, with less access to electronic
communication and health care services, where the
level of health literacy is shared across the community
and where what affects the individual also affects all
the community. Decision support systems are different,
led by elders, and in turn educational resources are best
aimed at improving knowledge of the whole community.

A systematic review of the evaluation of interventions
and strategies shows this area of research is still at
an early stage," with no studies unravelling the link
between LHL and poor CKD outcomes. The best
evidence is in supporting targeted programs on
improving communication capabilities of health
care professionals as central. One prime example is
Teach-back, a cyclical, simple, low-cost education
intervention, shows promise for improving commu-
nication, knowledge, and self-management in the
CKD populations in low- or high-income countries.”
Furthermore, the consumer-led voice has articulated
research priorities that align closely with principals felt
to be important to success of education: building new
education resources, devised in partnership with
consumers, and focused on the needs of vulnerable

groups. Indeed, programs that address the lack of
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culturally safe, person-centred and holistic care, along
with improving the communication skills of health

professionals, are crucial for those with CKD.'

The networked community of kidney health
care workers

Nonphysician health care workers, including nurses
and advanced practice providers (physician assistants
and nurse practitioners) as well as dietitians, pharmacists,
social workers, technicians, physical therapists, and other
allied health professionals, often spend more time with
persons with kidney disease, compared with nephrologists
and other physician specialists. In an ambulatory care
setting at an appointment, in the emergency department,
orin the inpatient setting, these health care professionals

often see and relate to the patient first, last, and in

between, given that physician encounters are often short
and focused. Hence, the nonphysician health care workers
have many opportunities to discuss kidney disease-
related topics with the individuals and their care partners
and to empower them.""*® For instance, medical assistants
can help identify those with or at risk of developing CKD
and can initiate educating them and their family members
about the role of diet and lifestyle modification for
primary, secondary, and tertiary prevention of CKD while
waiting to see the physician."” Some health care workers
provide networking and support for kidney patient
advocacy groups and kidney support networks,
which have been initiated or expanded via social
media platforms (Figure 1).*%*' Studies examining the
efficacy of social media in kidney care and advocacy

are on the way.””

People with kidney
disease

Kidney informative
social media
Education and awareness

Kidney Health

Update with accurate data
Identify and remove
misinformation

for All
Collaborative
Social Media
Kidney Platforms Kidney
Consumer Healthcare
Advocacy Workers

Kidney support networks
Guided by
healthcare workers

www.worldkidney.org

f9941

Figure 1 Schematic representation of consumer and health care professionals’ collaborative advocacy using social

media platforms with the goal of Kidney Health for All
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Like physicians, many activities of nonphysician health
care workers have been increasingly affected by the rise
of electronic health recording and growing access to
internet-based resources, including social media, that
offer educational materials related to kidney health,
including kidney-preserving therapies with traditional and
emerging interventions.” These resources can be used for
both self-education and for networking and advocacy on
kidney disease awareness and learning. Increasingly, more
health care professionals are engaged in some types of
social media-based activities, as shown in Table 2. At
the time of this writing, the leading social media used by
many—but not all—kidney health care workers include
Facebook, Instagram, Twitter, LinkedIn, and YouTube. In
some regions of the world, certain social media are more

frequently used than others given unique cultural or

access constellations (e.g., WeChat is a platform often
used by health care workers and patient groups in China).
Some health care professionals, such as managers and
those in leadership and advocacy organization positions,
may choose to embark on social media to engage those
with CKD and their care partners or other health care
professionals in alliance building and marketing. To that
end, effective communication strategies and outreach
skills specific to responsible use of social media can
provide clear advantages given that these skills and
strategies are different and may need modification in
those with LHL. It is imperative to ensure the needed
knowledge and training for accountable approach to social
media is provided to health care providers, so that these
outreach strategies are utilized with the needed awareness

of their unique strengths and pitfalls, as follows™:

Table 2 Social media that are more frequently used for kidney education and advocacy

Social media Strength Limitations Additional comments
Facebook |Frequently used social media|Widely used for entertaining User-friendly platform for kidney
platform by many kidney purposes, which can dilute its advocacy, enabling wide ranges of
patients and patient groups professional utility outreach goals
Instagram | Photo-predominating Not frequently used by health |Picture friendly, potentially
platform care professionals effective for illustrative
educational purposes
Twitter Often used by physician Less frequently used by patients | Increasing popularity among
specialists and scientists, and care partners physician and specialty circles
including nephrologists
LinkedIn More often used by professionals, | Originally designed foremployment | Mostly effective to reach out
including in industry and job-seeking networking to industry and managerial
professionals
YouTube Video-predominating Less effective with non-video- | Wide ranges of outreach and
platform based formats educational targets
WeChat Widely used in mainland China | Access is often limited to those | Effective platform to reach out
living in China or its diaspora to patients and health care
professionals in China
Pinterest Picture-based, often used by |Currently limited use by some |Useful for dietary and lifestyle
dietitians health care workers education

Other popular social media at the time of this publication include, but not limited to, Tik Tok, Snapchat, Reddiit, Tumblr,

Telegram, Quora, and many others that are currently only occasionally used in kidney advocacy activities. Mobile and

social media messaging apps include, but not limited to, WhatsApp, Zoom, Facebook Messengers, Skype Teams, and Slack.

Note that platforms that are more often used as internet-based messaging are not included.
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(i) Consumers’ and care partners’ confidentiality
may not be breached upon posting anything on
social media, including indirect referencing to a
specific individual or a particular description of a
condition unique to a specific person (e.g., upon
soliciting for transplant kidney donors on social
media).”**’

(i) Confidential information about clinics, hospitals,
dialysis centers, or similar health care and advocacy
entities may not be disclosed on social media
without ensuring that the needed processes,
including collecting authorizations to disclose,
are undertaken.

(iii) Health care workers’ job security and careers
should remain protected with thorough review
of the content of the messages and illustrations/
videos before online posting.

(iv)Careless and disrespectful language and
emotional tones are often counterproductive
and may not be justified under the context of

freedom of speech.

The global kidney community of policy and
advocacy

Policy and advocacy are well-recognized tools that, if
properly deployed, can bring about change and paradigm
shift at jurisdictional level. The essence of advocating
for policy change to better address kidney disease is,
in itself, an exercise in improving health literacy of the
policy makers. Policy development, at its core, is a key
stakeholder or stakeholder group (e.g., the kidney
community, who believes that a problem exists that
should be tackled through governmental action).

There is an increasing recognition of the importance

of formulating succinct, meaningful, and authentic
information, akin to improving health literacy, to present
to government for action.

Robust and efficacious policy is always underpinned
by succinct and applicable information; however, the
development and communication of this message,
designed to bridge the gap in knowledge of relevant
jurisdictions, is only part of the process of policy
development. An awareness of the process is important
to clinicians who are aiming to advocate for effective
change in prevention or improvement of outcomes in
the CKD community.

Public policies, the plans for future action accepted by
governments, are articulated through a political process
in response stakeholder observation, usually written as a
directive, law, regulation, procedure, or circular. Policies
are purpose fit and targeted to defined goals and specific
societal problems and are usually a chain of actions
effected to solve those societal problems.” Policies
are an important output of political systems. Policy
development can be formal, passing through rigorous
lengthy processes before adoption (such as regulations),
or it can be less formal and quickly adopted (such as
circulars). As already mentioned, the governmental
action envisaged by the key stakeholders as solution to a
problem is at its core. The process enables stakeholders
to air their views and bring their concerns to the
fore. Authentic information that is meaningful to the
government is critical. The policy development process
can be stratified into 5 stages (i.e., the policy cycle),
as depicted by Andersen (1994)” and adapted and
modified by other authors™ (Figure 2). The policy cycle
constitutes an expedient framework for evaluating the

key components of the process.
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Agenda Setting:
Identify and define the
problem (in this case,
CKD epidemic) and define

Evaluation:
Stakeholders assess
how efficient, effective,
and successful the
policies are. Also consider
if the policy needs to
continue, be modified,
or discontinued.

X

Implementation:
Healthcare workers
and other stakeholders
provide necessary
guidance to persons and
bodies implementing
the policy.

the arena (legislature,
Ministry, LGAs)

«

Formulation:
Objective setting: such
as early detection and
prevention, rationing of

access to RRT or increasing
access to kidney bearing
in mind cost, political and
ethical expediency

Lo

Adoption:
Experts/scientists
offer expert advice
as to which solution
is best (such as early
detection and early
treatment).

CKD, chronic kidney disease; KRT, kidney replacement therapy; LGA, local government area

Figure 2 Policy cycle involving 5 stages of policy development.

Subsequently, the policy moves on to implementation
phase. This phase may require subsidiary policy
development and adoption of new regulations or
budgets (implementation). Policy evaluation is integral
to the policy processes and applies evaluation principles
and methods to assess the content, implementation, or
impact of a policy. Evaluation facilitates understanding
and appreciation of the worth and merit of a policy as well
as the need for its improvement. More important, of the
5 principles of advocacy that underline policy making,”
the most important for clinicians engaged in this space is
that of commitment, persistence, and patience. Advocacy
takes time to yield the desired results.

The Advocacy Planning Framework, developed by

Young and Quinn in 2002,” consists of overlapping circles
representing 3 sets of concepts (way into the process, the
messenger, and message and activities) that are key to
planning any advocacy campaign:

() “Way into the process”: discusses the best
approaches to translate ideas into the target policy
debate andidentify the appropriate audience totarget.

(i) Messenger: talks about the image maker or face of
the campaign and other support paraphernalia
that are needed.

(iii) Message and activities: describe what can be said
to the key target audiences that is engaging and
convincing. And how best it can be communicated

through appropriate communication tools.
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Advocacy is defined as “an effort or campaign with
a structured and sequenced plan of action which starts,
directs, or prevents a specific policy change.”” The
goal being to influence decision makers through
communicating directly with them or getting their
commitment through secondary audiences (advisers,
the media, or the public) to the end that the decision
maker understands, is convinced, takes ownership of
the ideas, and finally has the compulsion to act.” As
with improving health literacy, it is the communication
of ideas to policy makers for adoption and implementation
as policy that is key. There is much to be done with
bridging this gap in understanding of the magnitude of
community burden that results from CKD. Without good
communication, many good ideas and solutions do
not reach communities and countries where they are
needed. Again, aligned with the principles of developing
resources for health literacy, the approach also needs to
be nuanced according to the local need, aiming to have
the many good ideas and solutions be communicated
to communities and countries where they are needed.

Advocacy requires galvanizing momentum and
support for the proposed policy or recommendation.
The process is understandably slow as it involves
discussions and negotiations for paradigms, attitudes, and
positions to shift. In contemplating advocacy activities,
multiple factors must be considered, interestingly not too
dissimilar to that of building health literacy resources:
What obstructions are disrupting the policy-making
process from making progress? What resources are
available to enable the process to succeed? Is the policy
objective achievable considering all variables? Is the
identified problem already being considered by the policy
makers (government or multinational organizations)?
Any interest or momentum generated around it?
Understandably, if there is some level of interest and if
government already has its spotlight on the issue, it is
likely to succeed.
Approaches to choose from include the following™*:
 Advising (researchers are commissioned to produce

new evidence-based proposals to assist the

organization in decision making).

e Activism: involves petitions, public demonstrations,
posters, fliers, and leaflet dissemination, often used
by organizations to promote a certain value set.

e Media campaign: having public pressure on decision
makers helps in achieving results.

e Lobbying: entails face-to-face meetings with
decision makers; often used by business organizations
to achieve their purpose.

Here lies the importance of effective and successful
advocacy to stakeholders, including policy makers, health
care professionals, communities, and key change makers
in society. The WKD, since inception, has aimed at
playing this role. WKD has gained people’s trust by
delivering relevant and accurate messaging and
supporting leaders in local engagement, and it is
celebrated by kidney care professionals, celebrities,
those with the disease, and their care givers all over the
world. To achieve the goal, an implementation framework
of success in a sustainable way includes creativity,
collaboration, and communication.

The ongoing challenge for the International Society
of Nephrology and International Federation of Kidney
Foundations-World Kidney Alliance, through the Joint
Steering Committee of WKD, is to operationalize how
to collate key insights from research and analysis to
effectively feed the policy-making process at the local,
national, and international levels, to inform or
guide decision making (i.e., increasing engagement
of governments and organizations, like World Health
Organization, United Nations, and regional organizations,
especially in low-resource settings). There is a clear need
for ongoing renewal of strategies to increase efforts at
closing gap in kidney health literacy, empowering those
affected with kidney disease and their families, giving them
a voice to be heard, and engaging with the civil society.
This year, the Joint Steering Committee of WKD declares
“Kidney Health for All” as the theme of the 2022 WKD
to emphasize and extend collaborative efforts among
people with kidney disease, their care partners, health
care providers, and all involving stakeholders for elevating
education and awareness on kidney health and saving

lives with this disease.
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Conclusions

In bridging the gap of knowledge to improve outcomes
for those with kidney disease on a global basis, an
in-depth understanding of the needs of the community is
required. The same can be said for policy development,
understanding the processes in place for engagement of
governments worldwide, all underpinned by the important
principal of codesign of resources and policy that meets
the needs of the community for which it is intended.

For World Kidney Day 2022, kidney organizations,
including the International Society of Nephrology and
International Federation of Kidney Foundations—World
Kidney Alliance, have a responsibility to immediately work
toward shifting the patient-deficit health literacy narrative
to that of being the responsibility of clinicians and health
policy makers. LHL occurs in all countries regardless of
income status; hence, simple, low-cost strategies are likely
to be effective. Communication, universal precautions,
and teach back can be implemented by all members
of the kidney health care team. Through this vision, kidney
organizations will lead the shift to improved patient-
centered care, support for care partners, health outcomes,

and the global societal burden of kidney health care.
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Chronic kidney disease of unknown etiology
in agricultural communities
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Abstract

The prevalence of chronic kidney disease in specific areas, including Nicaragua, El Salvador, Sri Lanka and
India, has upsurged during the past decades. This emerged unrelated to traditional risk factors, such as diabetes,
hypertension or glomerulonephritis, so called ‘chronic kidney disease of unknown etiology (CKDu)’, and could
lead to morbidity and mortality. The prevalence was reported highest among young male sugarcane workers in
endemic areas. The etiology of the disease remains unknown. However, agrochemical use, heat stress, dehydration,
water contamination, leptospirosis, herbal medicines, and genetic susceptibility were found to be the associated
factors. Because patients with CKDu were mostly asymptomatic, they presented in advanced stages. The primary
pathological findings consisted of tubulointerstitial fibrosis. No specific treatment was provided beyond standard CKD
care. Proving the definite cause of the disease would lead to effective disease prevention and attenuation of disease
progression. We herein discuss the epidemiology, endemic nephropathies, clinical manifestations in acute and chronic

phases, pathologic findings, possible etiology, treatment, and prevention strategies of CKDu.

Keywords: chronic kidney disease of unknown etiology, chronic kidney disease of nontraditional cause, chronic

interstitial nephritis in agricultural communities
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HAN1INTIVTOANUTEAUNTALINIUERAGS Ua¥DIINUNIT
goyFevedluifion Inunal@eu wazuunilen nidaaniey
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Endothelin receptor antagonist
in chronic kidney disease
Kitjapong Choopun, Suwikran Wongpraphairot

Division of Nephrology, Department of Internal Medicine,
Faculty of Medicine, Prince of Songkla University

Abstract

Endothelin-1 is the most potent vasoconstrictor that regulates renal perfusion, controls glomerular arteriolar
tone and stimulates inflammation and fibrosis leading to progressive chronic kidney disease. Endothelin-1 is derived
mainly from endothelial cells and is synthesized by endothelin converting enzymes. Endothelin-1 activates through
both endothelin A and endothelin B receptors. When activated through the endothelin A receptor, it results in
vasculature vasoconstriction, mesangium proliferation, extracellular matrix accumulation, podocyte injury,
proteinuria, tubulointerstitial fibrosis, inflammation and cell infiltration. In contrast, the outcomes of binding through
the endothelin B receptor are vasodilation, decreased cellular proliferation and decreased inflammatory cells. Clinical
studies report endothelin A-selective blocker has been demonstrated to reduce proteinuria, slomerular pressure and
arterial stiffness in non-diabetic and diabetic kidney disease, particularly among patients taking angiotensin converting
enzyme inhibitor or angiotensin receptor blocker at maximum tolerated dose. In conclusion, endothelin receptor
antagonists represent promising drugs to delay progression in chronic kidney disease. Adverse effects such as fluid
retention must be considered. This review article summarizes the pathogenesis of endothelins in chronic kidney
disease and clinical trials of endothelin receptor antagonists.

Keywords: endothelin-1, endothelin A receptor, chronic kidney disease
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A15197 1 NsAnwImMeAaTinues endothelin receptor antagonist Tulsalsalazoss

disease Study type Intervention Size /Ages | Study status | Outcomes/Conclusions
Hypertensive phase I RCT | BQ123 (ET)) N=16 Completed | BQ123 increase renal blood flow
nephropathy BQ788 (ETB) 18-70 years BQ123 response seen in CKD,but not in
healthy patients
Non diabetic phase | RCT [BQ123 (ETA) N=22 Completed [BQ123 reduced protienuria and pulse
CKD Nifedipine 18-70 years wave velocity more than nefidipine with
independent of blood pressure effects
Non diabetic phase | RCT | TAK-044 (ETA/ETB) N=7 Completed |Increase renal blood flow, reduce blood
CKD pressure and increase cardiac index
Non diabetic phase Il Sitaxsentan (ETA) N=27 Completed | Sitaxentan reduce proteinuria, blood
CKD RCT Nefidipine 18-70 years pressure
Nefidipine did not reduce proteinuria in
CKD stages 1-4
Diabetic phase Il Avosentan (ETA) N=286 Completed |Avosentan reduce albuminuria 20-30%
nephropathy 5,10,25,50 mg/d | 18-75 years from 5-50 mg/d
Placebo Fluid retention dose-dependent range
from 12-32% of patients
Diabetic phase Il Avosentan (ETA) N=1392 Terminated | Avosentan reduce in albuminuria 44-49%
nephropathy RCT 25, 50 mg/d 50-70 years after 4 months
(ASCEND) Placebo Trial terminated owing to adverse events
related to fluid retention
Diabetic phase lla Atrasentan (ETA) N=89 Completed | Atrasentan reduce proteinuria 35-40% in
nephropathy 0.25, 0.75, 1.75 two high doses
meg/d edema dose-dependent (14-46%) and
Placebo generally mild
Diabetic phase llb Atrasentan (ETA) N=211 Atrasentan reduced proteinuria
nephropathy (RADAR) 0.75, 1.25 mg/d 35-39% with received MTLD ACEI or ARB
Placebo
Diabetic phase llI Atrasentan (ETA) N=5117 Terminated | Atrasentan reduced the risks renal event
nephropathy RCT 0.75 mg/d 18-85 years 8% in selected patients with received
(SONAR) Placebo MTLD ACEI or ARB
Study was terminated due to lack of
promising evidence, not due to safety
concern
Diabetic phase Il Daglutril N=45 Completed |No change in proteinuria after 8 weeks
nephropathy (ECE inhibitor) Al taking losartan 100 mg/d
Placebo
Focal segmental |phase Il Sparsentan (ETA) N=109 Completed |Sparsentan was significantly reduce
glomerulosclerosis | RCT (DUET) |200,400, 800 mg/d | 8-75 years proteinuria after 8 weeks, well toerated
Irbesartan and safe compare to irbesartan
Focal segmental |phase Il Sparsentan (ETA) N=300 Ongoing Evaluate long term antiprotienuric effect
glomerulosclerosis | RCT 800 mg/d 18-75 years and renoprotective of sparsentan
(DUPLEX) |Irbesartan
IsA nephropathy |phase Il Sparsentan (ET ) |N=280 Ongoing Evaluate long term antiprotienuric effect
RCT 400 me/d and renoprotective of sparsentan
(PROCTECT) |Irbesartan




Journal of the Nephrology Society of Thailand [ SN

4

nsAnwmsadtinludUielsalaizads

NM5AnEIUBY Goddard wazAmdy N5y ET -selective
blocker (BQ123) uag ET -selective blocker (BQ788)
Andaenidenluliiy 8 18 fflsalnFoseanaanusiu
lafings wavdn 8 918 Juauunaiilaiflsala wuin BQ123
ananudulaiin uaziiindonlnadeuluilaluguaslsale
Gesranarudulafings vaidinigld BQ123 21 BQ788 ndu
lilanansnann® ﬁﬁﬁuﬁiﬂlﬁ’jﬂuiiﬂimL%@%ﬂi]%ﬁﬂ’liﬂizéju
ET  receptor WfisannTuiliiAanswafwssasadoniile
wazasiulaiings dunsnseu ET recptor 9sdievzae
puiEonvasla NMsANYIvEs Dhaun wasmme Sinsld BQ123
Wisuitu nefidipine TugUaslsalniFesedldilsnuimiu
22 518 7lden RAS blockade wud1 BQ123 anlusiiusa
Tullaanz uavannnzvasaldenudailannil nefidipine
uinsananuduladalduansieiy’ feduaguld ET -
selective blocker Fapvzasnudenvadlalad wWeldsuiu
RAS blockade wag BQ788 "Lu'ﬁﬂiziwﬂwjﬂwlmﬁya%’d
wszvliinsnamvemasndonlnanidonlnadouluiile

AMSANYIUBY Dhaun WagAny Anwin1siven TAK-044 1ag
gu15alun1sIu ET annnd ET 18 Wi ’Lu@’ﬂaaiiﬂlméa%’a
7 918 ﬁﬁa%mmﬂkﬂqaﬁﬂﬂm IgA nephropathy lagniau
Indossannisgaiumadutiaams lndesmnamudladings
wuinfiudenlvadeuluiile wazanaudulafinainnis
Aanefvesiaoniden uilitnaresnsinisnseswadla? da
aquléth ET selective blocker tisndonlvadienluila

NMSAN®IYBS Dhaun wagAay innsAnwnsle sitaxsentan
(ET -selective blocker) TufthelselnFesasvesii 14 Aid
15ALUINY 311U 27 518 TauAunsieen RAS blockade
Lﬁﬁmﬁ'umj:umﬁ nefidipine WU11 sitaxsentan anlusfu
Tullaanzlé 0.73 ndu/du du nefidipine anlusAululaany
¢ 0.09 n$1/3u 7 6 dUavimdslasuen uenannil sitaxsentan
é'fqammmﬁuiaﬁmslurgﬂwkﬂimﬁya%’uaﬁlﬂ 4 uu.Usen 39
Wnzlugimadend miunsinuiluanuiuladalugUae
TsalnSa3e? Lwiﬁiwemuéiﬂ’wﬁiﬁiuum sitaxsentan NS
suneeunay Jagduenidegnaausanainmain ﬁqﬁ?uaqﬂ
1631 ET selective blocker annsavzasrudonvastsala
Igfileldsamiuglungy RAS blockade

DUET trial tJunsfinyiwaves sparsentan (RE-021: ET -
selective blocker wag ARB) ¥u1a81 200, 400, 800 1./
Tugtheladniausiia focal segmental glomerulosclerosis
73 518 Wisuiileuiiv irbesartan 300 un./du lugdaele
dntauviln focal segmental glomerulosclerosis 36 51¢ 91¢)

8-75 VU 8n51M5n5090elANNNTN 30 Ua./AN9/ 1.73 M15194IRS
TUsfululaanzannnii 1000 un./u Bussesinan 8 duav
anlusiuluilaanizdosas 44.8 lunguitld sparsentan uag
Sova 18 5 Tunguills ibesartan Inglawzv11neN sparsentan
400, 800 un./du aalUsAulutaaizlead wavleoniau
¥ila focal segmental glomerulosclerosis Lﬁﬁ'ﬁ’sjmwi‘m
aswldfe¥osas 28 lunguills sparsentan $ovay 9 lung
«17{”[,9?‘{ irbesartan 81 sparsentan anAuRulainvaziala
Jumlaunnaa irbesartan 7.2 un.Usen anAusuladin
Yuzmlanaemlauinnil irbesartan 5.6 Uu.U5O9 91013
lifauszasdarnerfennzanuduladind ware1nisuiu
winsAnuilldanansaveniawaves sparsentan luliay
uneiwanaaiule wisgdugtedey’ 3nn1sAnwm
finslen endothelial receptor antagonist 371AU ARB
anlusAululaanzlafiniinaslv ARB ddedlugiae focal
segmental glomerulosclerosis mﬂﬁmﬁaaﬂqwéﬂuax
Aunisanansaesugnstuilianlusiululiaane 6 vzae
anundenvatlsaladeds

9MNN15ANE DUET trial Tafin1s@nwmniuunAe DUPLEX
trial \un13@nwIe sparsentan vw1men 800 un./u Tuiae
focal segmental glomerulosclerosis LigufU irbesartan
dednwinavesnisantusiuluilaanie wavnadesnsinis
nsasvadlnluszeven laefAnwluaueny 18-75 U d1uiu
300 519 fidlusAuluilaannzainnin 1500 un./Su uas
M31N19N509U09AUINNTT 30 WA/UN/ 1.73 AISIUUAT
9g5ENININIANY

PMNNSANYIVIaRU 2

endothelial receptor antagonist
amUsiuluilaanizileldsusu RAS blockade wazlulsele
SNEUINARANAY IgA ednsasne ET-1 Wisgu” faus
VLﬁﬁmiﬁﬂmﬁ%'adﬁ Protect trial Tna@nuien sparsentan
400 un./Juileudu irbesartan 300 un./3u lugUaelsale
Sniauanngiduiu igA Alsineldenagiduiuaneu Tusfu
Tudaanizainnin 1000 un./Au Lardnsin1snsesvesia
11nN97 30 Wa/uNT/ 1.73 msnauns deiieuiisunisan
TsAuludaanizuaronsinisnseswedln sraznain1sAny
2 iileguszAninmlunisvzasnisdiiulsevedisalaidoss
9g5z1IaNNSANY

nsAnwmenaiinluduaslsalaEaisiniumay

nsAnwuea Wenzel wagmug levinn1sAnwien avosentan
(ET, -selective blocker) Iuﬂﬂ’;dﬁﬂimﬁua%qmﬂ‘[ﬁmmmm
U 286 518 TAAUNITEATUET RAS blockade uazilsnsa



I Review Article

nsnsesvedla 80 wa/und TusAuludaaniz 1500 un./fu
UMY avosentan 5, 10, 25, uag 50 un./Ju AL
waaldely 12 dUansk anlusiudmelaanzasiosas 209,
16.3, 25 wag 29.9 mudwu udnguiiliilden avosentan
finsiinveslusaulutaannsdovas 355 natrudosves
g1 avosentan ABN1IAIANIvRIILSIaMe wudesas 11.9,
211, 15.0 uay 32.1 AWEEU FetuwuInen avosentan
wegeaunsaantusiuludaazlad wafineude e
nstAamsAsEnaresiilusisnng’

sdsmniuldfinsingen avosentan Tungugfielsnln
Ba%9nTsAUmnY Ao ASCEND trial AnwlugUlgduiu
1392 518 WsAulullaanziade 1500 un./fu Sasinisnses
voslaedy 33 wa./unil/ 1.73 ms1auns Saiunisléen RAS
blockade ¥u1A81 avosentan 25 Wag 50 1N./IU WUIE
avosentan anlusaulutlaanznasnisinniuld 4 ey See
Ay 44.3,49.3 ehuiumjmﬁhﬂﬁ avosentan anlusaulutlaane
Sowar 9.7 win1sAnwildgfneuiivun insiediennislai
Usvandite nmzilaneuazinvhaenlunguiild avosentan
wunnan 3 whiieuiunguiilaile avosentan’ Seagulsinlal
A5l avosentan mumqﬂué’ﬂa&JISﬂVLméa%'qmﬂIiﬂme'm
mswariinsaeinawesiilusisne

AM3ANYIVBY Parvanova wagAuy Yn1sAnenen daglutril
?jﬁaaﬂqwégué’fd endothelin-converting enzyme (ECE) Wag
neutral endopeptidase ann1sasne ET-1 Tugdhewumiy
¥l 2 Tulszmadand 45 s1e Wsiuludaane 20-999
lalasnsu/ani saufunisiaen losartan 100 1A./3U AR
ladinasnin 140/90 uu.Usen luszegiian 8 dUavi aune
daglutril 300 un./fu Tnenguiils daglutril wdndasudu
Tallgien daglutril 22 578 Sas1nnsnsesvestands 90 a./undl/
1.73 ms1aung daunguitlallfen daglutril uduudeuwdy
daglutril 23 518 Sasnsnsesedtaade 72 ua./anil/ 1.73
A15719:nT WU daglutril ldanlusfiululaaniz uranmanu
fuladinvunvinlavesarstui 5.4 uuUsen” fafuain
msAnwiFaaguléin ECE blockade ¥nwaudladings
Tuﬁﬂ’;avl,méa%“q ualsanlusiuludaaniyisifinalunisvras
nssiduveslsalaBess

PNASANYIVES Kohan wazaeug lagAnwen atrasentan
(ET -selective blocker) Iuﬁﬂaa‘[ﬁﬂimL%“?a%'qmﬂiimmmm
89 518 Wshululaaniy 350-515 un./nsuU 8AIINTTATS
Yals 48-61 wa./unil/ 1.73 A1919R5 s2uAUnsiden RAS
blockade ¥u1R81 atrasentan 0.25, 0.75, 1.75 1n./1U ARRAM
Wuszeznan 8 a1t anlusaulutlaanizdesay 21, 42, 35

flunnen 0.25, 0.75, 1.75 un./fu Audsu dulunay
#allden atrasentan aslUsiululaanslddovay 11 Fa
uNAYN artrasentan 0.75, 1.75 1n./3u anlusauludaay
Igfifleifisuiunguitlaildien atrasentan ermslaifisUszasd
N NMSUINURILABINS LT auRIUuna1aEs
Fuusiuvunne Seway 9, 14, 18, 46 Fuunnen 0.25, 0.50,
1.75 1./ uaeu’

INNTSANEIRDUT RADAR trial 1Jun1s@nwiveaen
atrasentan TuffthelsalnFesnlsaumiu 211 1o Wiy
Tutlaang 300-3500 un./Tu 8ns1n15n509984lA 30-75 Ua./
W9/ 1.73 m5nauns waglasue RAS blockade aunnen
atrasentan 0.75 4n./34 78 519, 1.25 4n./3U 83 519 uay
lailaen atrasentan 50 18 fiamny 12 &Uasi wuInlushiu
Tullaanzanasdiovay 35 wariouay 38 fluu1nen 0.75 un./
Fuuar 1.25 un./Hu sudidu dunguitliildien atrasentan
siwludaaniglianas atrasentan anmuauladin
adlagiade 5 wuUseniiaeuing uaﬂﬁmﬁué’mqmm
atrasentan 30 ¥u winnusulafinuaylusiulutaany
agndualusEauliy ansldisussasavinliifinnisulu
dntosnudeway 35, 42, 42 flvueen 0.75 un./3u 1.25
un./fu wanguitlalléien atrasentan sudty Tunnsfinunil
ﬁmLﬁaﬂriiﬂaaﬁﬁﬂizi’amwﬁﬁmw lsAviaanideniilafiu
HUresulsemugidudaalizuuingieaniainnisaned
UoNaNiien atrasentan sasswunndsiinaanlaaainesoa
18 un./ea. LDL 15 un./na. drulasnawalsnanas 30 un./ma.
Tuawinen 0.75 un./Tu uazanas 48 un./aa. luvuinen 1.25
un./fu Taglildenanlusiu drunalnniseengquisslinsu
Falau’

aﬂiumﬁnmﬁmﬂ%’ ET -selective blocker lugthe
TsalnFotiannlsarunmnuitladuen RAS blockade amlusiu
TulganuiitovzaomnuidenvedsalnFeds anaudilaiin
wavanlvsiuluiden Lwiﬂ’ﬁﬂa’muﬂ,%aﬂuﬂﬂ’;&Jﬁhjﬁmmﬁm
amzlane

SONAR trial t{uns@nwivesen atrasentan 0.75 1n./3u
Wiguiunsidlaen atrasentan Iuéjﬂaakﬂlméﬁqmnhﬂ
wivnuailail 2 A65U RAS blockade ognstios 4 dUnni
nouldsuen atrasentan 81y 18-85 U dn31n13nsesvedle
25-75 1a./ud/ 1.73 ms1auns lusauludaanig 300-5000
un./Au Anuenulafnvugialadusi 110-180 uu.Usen
ImaLﬁaﬂLawwzﬁﬂaaﬁmauauamam atrasentan fie @11150
anUsiuluilaansledosas 30 warldflonnisveaniziedng
vaundeluiiey aalasueN atrasentan Wuan 6 da



Journal of the Nephrology Society of Thailand |l

§1uu 2648 518 WieAnwINATEIIR OIS AU
Astefiduluiden vﬁamwﬁLﬁuiiﬂlméa%’wwzqmﬁwwé’q
Aanailuiads 2.2 U Tnenguillden atrasentan \Anfesas 6
dalunduitlailéion atrasentan 1infesas 7.9 n1sanas
¥938MIIN1TNTIVRIlNSEay 50 wula 0.73 whsluﬂfjuﬁ”lﬁm
atrasentan Lﬁsmﬁjumjumaﬂﬁm atrasentan N13AnYIEH
AeuimuamsIEnsiinTuresAasweiduluden wazns
G‘hLﬁuiiﬂlmé@%’qswgqmﬁwsJLﬁmﬁa&Jﬂd’lﬁmﬂ RIRFIFGTR
Uszaeriinuwes artrasentan Aeanziladumainudovas
3.6 dilunguitlills atrasentan wufesas 2.6 lifinw
UANFSAUNINED A ﬁ]’lﬂﬂ’]ﬁﬁﬂ‘lﬂ’]ﬁﬁ?ﬂlﬁ’h atrasentan ¥za®
mssiuveddsaladediainlsaumuaiind 2 el
61 RAS blockade wagfiansaunlfoilugtasiinevaussse
g1 atrasentan fikifAnnudssnnziilens wiefiansan
Thsmnuetutaane

G

Endothelins L‘T]ummmaﬁmiﬁwLﬁubﬂlméa%’aswz
gavhe Taonsnsedusiu ET vihlilinnswedavesmiaenidionls
ansnsnsnsewedle uariiwadnssnauiideln viliAn
msavauvasansuvsaneuen Waduiaindilanuan was
Tumnssiudw ET szvilliifinnisvnedivesmasaion
Lazanwdnseniay annsnsiiadila Setudedinnsdne
g1 endothelin A-seletive antagonist \Wiorzasnudonesie
Tnelsaufuenngs RAAS blockade Tilunguitilsalndess
21AlTALUMINUUALINAA DU Lm'msluﬂfcjuﬁﬁa’mﬁ
TyiflaszasAenmsasinawosniilusienie ey asvanides
mﬂ%’m‘iuﬁﬂaEJﬁL?iwiamwﬁﬂaﬁumaa

LONEI3D9B

1. Clinical practice guideline for the evaluation and
management of chronic kidney disease kidney
disease: improving global outcomes (KDIGO). Kidney
Int. 2013;3:1-150.

2. Dhaun N, Maclntyre IM, Melville V, Lilitkarntakul P,
Johnston NR, Goddard J, et al. Blood pressure—inde-
pendent reduction in proteinuria and arterial stiffness
after acute endothelin-A receptor antagonism
in chronic kidney disease. Hypertension. 2009;54(1):
113-9.

3. Wenzel RR, Littke T, Kuranoff S, Jurgens C, Bruck H,

Ritz E, et al. Avosentan reduces albumin excretion in

10.

11.

12.

diabetics with macroalbuminuria. J Am Soc Nephrol.
2009; 20(3):655-64.

Mann JFE, Green D, Jamerson K, Ruilope LM, Kuranoff
SJ, Littke T, et al. Avosentan for overt diabetic
nephropathy. J Am Soc Nephrol. 2010; 21(3):527-35.
Kohan DE, Pritchett Y, Molitch M, Wen S, Garimella
T, Audhya P, et al. Addition of atrasentan to
renin-angiotensin system blockade reduces
albuminuria in diabetic nephropathy. J Am Soc
Nephrol. 2011;22(4):763-72.

de Zeeuw D, Coll B, Andress D, Brennan JJ, Tang
H, Houser M, et al. The endothelin antagonist
atrasentan lowers residual albuminuria in patients
with type 2 diabetic nephropathy. J Am Soc Nephrol.
2014;25(5):1083-93.

Trachtman H, Nelson P, Adler S, Campbell KN,
Chaudhuri A, Derebail VK, et al. DUET: A phase
2 study evaluating the efficacy and safety of
sparsentan in patients with FSGS. J Am Soc Nephrol.
2018;29(11):2745-54.

Hiddo J L Heerspink H-HP, Dennis L Andress, George
Bakris, Ricardo Correa-Rotter, Fan-Fan Hou, et al.
Atrasentan and renal events in patients with type
2 diabetes and chronic kidney disease (SONAR): a
double- blind, randomised, placebo-controlled trial.
Lancet. 2019;393(10184):1937-47.

Yanagisawa M KH, Kimura S, Tomobe Y, Kobayashi
M, Mitsui Y, Yazaki Y, et al. A novel potent vasocon-
strictor peptide produced by vascular endothelial
cells. Nature. 1988;332:411-5.

Kohan DE, Rossi NF, Inscho EW, Pollock DM.
Regulation of blood pressure and salt homeostasis
by endothelin. Physiological Reviews. 2011;91(1):
1-77.

Vignon-Zellweger N, Heiden S, Miyauchi T, Emoto
N. Endothelin and endothelin receptors in the renal
and cardiovascular systems. Life Sciences. 2012;91
(13-14):490-500.

Arinami T IM, Inoue A, Yanagisawa M, Masaki T,
Yoshida MC, Hamaguchi H. Chromosomal assignments
of the human endothelin family genes: the
endothelin-1 gene(EDN1) to 6p23-p24, the



Review Article

13.

14.

15.

16.

17.

18.

19.

20.

endothelin-2 gene(EDN2) to Ip34, and the endothelin-3
gene(EDN3) to 20q13.2-q13.3. Am J Hum Genet.
1991,48:990-6.

LUscher TF, Barton M. Endothelins and endothelin
receptor antagonists. Circulation. 2000;102(19):
2434-40.

Barton M, Tharaux PL. Endothelin and the podocyte.
Clin Kidney J. 2012; 5(1):17-27.

Kohan DE, Barton M. Endothelin and endothelin
antagonists in chronic kidney disease. Kidney Int.
2014;86(5):896-904.

Saleh MA, Pollock JS, Pollock DM. Distinct actions of
endothelin A-selective versus combined endothelin
A/B receptor antagonists in early diabetic kidney
disease. J Pharmacol Exp Ther. 2011; 338(1):263-70.
Baltatu OC, Zaugg CE, Schumacher C, Louie P,
Campos LA, Bader M. Avosentan is protective in
hypertensive nephropathy at doses not causing fluid
retention. Pharmacological Research. 2014;80:9-13.
Ortmann J, Amann K, Brandes RP, Kretzler M, Munter
K, Parekh N, et al. Role of podocytes for reversal
of glomerulosclerosis and proteinuria in the aging
kidney after endothelin inhibition. Hypertension.
2004;44(6):974-81.

Zanatta CM, Veronese FV, Loreto MdS, Sortica DA,
Carpio VN, Eldeweiss MIA, et al. Endothelin-1 and
endothelin A receptor immunoreactivity is increased
in patients with diabetic nephropathy. Renal Failure.
2012;34(3):308-15.

Goddard J, Johnston NR, Hand MF, Cumming AD,
Rabelink TJ, Rankin AJ, et al. Endothelin-A receptor
antagonism reduces blood pressure and increases
renal blood flow in hypertensive patients with
chronic renal failure. Circulation. 2004;109(9):1186-93.

21.

22.

23.

24,

25.

Dhaun N, Ferro CJ, Davenport AP, Haynes WG,
Goddard J, Webb DJ. Haemodynamic and renal
effects of endothelin receptor antagonism in patients
with chronic kidney disease. Nephrol Dial Transplant.
2007;22(11):3228-34.

Dhaun N, Macintyre IM, Kerr D, Melville V, Johnston
NR, Haughie S, et al. Selective endothelin-A receptor
antagonism reduces proteinuria, blood pressure, and
arterial stiffness in chronic proteinuric kidney disease.
Hypertension. 2011;57(4):772-9.

Komers R, Diva U, Inrig JK, Loewen A, Trachtman H,
Rote WE. Study design of the phase 3 sparsentan
versus irbesartan (DUPLEX) study in patients with
focal segmental glomerulosclerosis. Kidney Int
Reports. 2020;5(4):494-502.

Barratt J, Rovin B, Diva U, Mercer A, Komers R.
Implementing the kidney health initiative
surrogate efficacy endpoint in patients with IgA
nephropathy (the PROTECT Trial). Kidney Int Reports.
2019;4(11):1633-7.

Parvanova A, van der Meer IM, lliev |, Perna A,
Gaspari F, Trevisan R, et al. Effect on blood pressure
of combined inhibition of endothelin-converting
enzyme and neutral endopeptidase with daglutril
in patients with type 2 diabetes who have
albuminuria: a randomised, crossover, double-blind,
placebo-controlled trial. The Lancet Diabetes &
Endocrinology. 2013;1(1):19-27.



Journal of the Nephrology Society of Thailand

Review

Developing a chronic kidney disease
clinic in primary care
Yingluk Watcharananan, Wanjak Pongsittisak

Division of Nephrology, Department of Medicine, Vajira Hospital,

Navamindradhiraj University

Abstract

Chronic kidney disease (CKD) is a major problem of healthcare systems in Thailand. Diabetes and hypertension
have become the most common causes of renal replacement therapy in CKD showing continuously increasing trends.
The problem affects general public health, society and economics of the country. Therefore, a good screening system
is needed to identify people at risk of CKD, and help prevent and delay progression of CKD before the end state
of kidney failure. Moreover, it could control the severity of complications especially potential heart and vascular
diseases. Accordingly, this study aimed to develop a chronic kidney disease clinic in primary care. The objectives
were to improve service quality and accessibility. The emphasis focused on developing personnel in primary health
care and multidisciplinary disciplines. A one stop service network was created at the community level involving a
network of partners operating in the community. The patient-centered care, was delivered using physician’s internal
medicine under the supervision of a nephrologist involved to monitor the treatment process in the same direction.
Information monitoring systems for patients with chronic kidney were developed to link effectively between the
hospital and community care efforts. The results could achieve the goal of reducing or delaying CKD progression as
well as complications in both risk and disease groups. Moreover, the CKD clinic in primary care was cost-effective

and efficiently reduced mortality long term for patients with chronic kidney. disease.

Keywords: chronic kidney disease clinic, chronic kidney disease, prevention



I Review Article

Review

n1s3annenalinlsalaisaseszaulgund

Y
. a o/ L4 / a a a o Q‘
Bednwal Tusuniud, Judng weddansdna
71913v50ls 719 3010185MIa9T AMLUNNEMENTITINEIUID UNITINYIFEUITUNTIZTIY

UNANED

IﬁﬂimL‘%ya'i"ﬂL‘TJuﬁzymmsﬁmqsuﬁﬁwﬁzyiwismvﬁima ImamLmdaﬂmy'%ﬂiﬂimL‘%@%ﬁﬁﬁaﬂﬁ%’umiﬂwﬁwmmelm
fawmannlsaumnuuazaunulaings GﬁqﬁLLu’ﬂﬁmgﬁua&hw{mﬁm forndudamiidiwansenusioguain daan
uaziAsugialaeTmvesUsema fufudndszuudansosuaranunsodumiiidesielsalnFesilusrerusnvedsn avauns
Jostunazszasnadenvemiiilafiandnglaalndestssezaning Paedestuvionuguausunisweiniizunsndon
Tnsianzegisbdlsavilanazaandeniinnintuld fufuladufinvesmstauguuuunsiadeeadnlsalaFesisedy
Ugugdl Faquszasdiiierfinnsiamnnuaintazidifisning Tngliauddgiunsimudneniwvesynainslussiv
ansISNATYAg MUY avanuindn Tiusnisuuugadeadaede dnsasundniediedndunulussiugusy guadiae
otawasma ez hutheidugudnans Tneflengsunmdlsaladhaniidmmiugua e Wanmnsasidunsmauuimg
UiRlunspuaithelsaladessldlufiamadeatu Smstaunssuuasaunalumsineuuasdsiefinelsalnes Woules
n1sdausnislulsmeiuiaauiesnisgualuyasusg1eiivse@nsan awnsailiussamudmanglunisaanseveas
mafislsauas/miomafinamzunsndeuidlungudswasnguiidulsa andnaniadeTin ansunuailddrslussuunisgua
ftladosslusrranldesnediusyavsam

Adnfny: AatinlsalaiFesy, lsalaEesy, nsleiu

fAaunIsaInuatudAnse un. JuinT waansana a1v1ivilsaln 71AIvIeysmans pasuNTEmIanITTNe V1A AN INEIaY
WAUNTIZTIY 681 QUUF WA UYNITINYTUIA LUARARN NFUNUIUAT 10300 Email: wanjak@nmu.ac.th

unin
TsalnFosudulsade e dud guduassuguues
Tan sadssendlve Wosndulseiishuldmevin s18u
Fadldsumsshwedesaiiios wazdlalgielunissnwasin
TnsewzidlaiglaGesssezaning Asududodlinissnm
srenstridamaunila un nswendenseniosiadion
nsanslavnetesvies visenmsnidndanaele
lngdoyavesednsuavany’ andun1sinuifeseeu
Jsswellu 10 Terfaasounquituiinngdanavesussmalneg
Lﬁaﬁmﬂiaqﬁﬂwhﬂlméa%’d Fausd WA, 2550 @9 2551
erunngnvedlsaladessiifesas 17.5 daannsfing
ssmm%wmuﬂﬂiﬂlmL'%ua%ﬂmumm;umwaﬂiﬂLfJu 5 Syey
wmam**qnmaﬂmmmz&mﬁ 1-5 wiiusSesay 3.3, 5.6, 7.5,
0.8 wag 0.3 AIUAIFY wazdIndoyavesaulaulsale

wisUsemelnglu U w.e. 2558 wuiilseladesiidoslauns
UnUanaunule ﬁmmqmﬂbﬂmmmmaﬁqﬂ (Soway 38.5)
sesaunAslsanudulalings (Segar 30.7) lngadnuyn
voslsnlnidesrzifindunuoigiiunty fussvnaifios
$ovay 1.9 whiuiinsuhauestdadulsals dwiudiaele
FoSsszzaminefidodlasunmstidanaunlalul we. 2559
iy 85,848 518 wieAatlualuyn 1,306.6 18
foUszrnsuiediuny wualduunnduegemetiiosdusd
W.A. 25507 ﬁﬂﬁumﬂﬁizwﬁmﬂiaaﬁﬁtﬁ%mﬁab@lm‘%@%’a
wazarusarunugUigluszezusnvadlsa Insliaug
Bosemsuasmsufoas sufidiofuanzay awanunse
ﬂaﬁuuamzaamiLﬁlamawﬁﬁiwﬁ%ﬁﬂgﬂiﬂiwL‘%ua%’aiws
gnvng wazdeaiun3eAIuANAINTULIIVBINITLNINGBU
Tnotanzegedadsalonasvaandenfionainiy 1ulk



Journal of the Nephrology Society of Thailand |l

suussaududunsiosioguaimvesifie Jsazvinlsiiae
TsalndessdannmTiniifuasiinfidusniu sudsan
asgmaassgiannmsidanaunle Fadunsinunddl
Alddegalunisshussezievaslsa
FeifunnsdnsanadnlsalaiFeds (CKD Clinic) Uiy
UselomisioiaslsalnEods drorrasnisdiduluveslsn
PrsuuzilimUinwifnifunisquanulesegisgnieauas
WA ann1sinNIzunIngeu naenluinn1un1sinwm
ogwsinlilosuardsionisinwiegisliusyavam®®

JenuvaslsalaEass
fuaelsalaEos e flhefifidnvazaufiound
v0ilneg193eds munaeinsidedevesauaulsale
witsendlne aghslnegrmilsluassdonsluil Ao
1. fihefiiinnnglafinund uusinnd 3 Weu deilfihe
anvsisnnsewedlafinuniviolifld Tnefinzlaiaun
waneds fdnwazaudeladeniasdl
1.1 asranuanuiaUnidaseludodnaies 2 ads
Tusyegnan 3 wau laun
- avanusgdukeayiuludaanis Taglden
albumin excretion rate (AER) > 30 un./n5u

o L o o
A15719% 1 syezvedlsalaiEasuuimusninisnsewedls

y3ealbumintocreatinineratio(ACR)> 301n./n34
- asranudiaidenuaslutlaaniy
- fleufReunfiveandeuns Minanvielafinuni
1.2 ATIANUANURAUNANISIEINGT 19U 115R529
Feadudssnuias wugadilule dh lefins
mIfllatnaLfen
1.3 asyanuAnuRauniniealassas1avsenesan n
MnransasIRtwilelanaensinen
1.4 sz Tanslasuindnugnangls
2. {thefifidhsnsomedle < 60 ua/unfi/1.73 Mg
RastafuAu 3 Wew Tnefionnsanunselinuindsesses
AnuRnUnRvaslafle

nsuusszezlsalaiadeainnisasaausefivan
N13N309v09le

AN13N589TBILA estimated glomerular filtration
rate (eGFR) M dumnsgiulunisAnnses duunszezlsale
303 taglunmstmuauuminmsguadnugihefvanza
auszezvedlsalaiteds nsuUisreziisigazidunniy
M09l 1

AIN15N509Va4keA eGFR

seuzvalsalnsase o aa - X da Andley
(Raddns/u19/1.73 A1519UASVRINUNRINNEY)
vugi 1 > 90 Unit vivege
a @ 3
SYuEN 2 60-89 anasaniey
Se8e? 3 30-59 anadntioufieaUiunana
Seae? 4 15-29 ANAININ
se8d 5 <15 laneszezaning

AEle eGFR, estimated glomerular filtration rate

wewng d1ludvangivvesntizlaletng seeeil 1 kaz 2 vxluidunasinisidedelsalasess

nsUsgiiugnsinisnsesveslnaiuisalseidulaain
A1 eGFR AnunApsLerduludon wuzidiliinmeis
enzymatic method Iagaunisfiwugilildfuaulng
o Chronic kidney disease epidemiology collaboration
(CKD-EPI) equation AUANT9T 2

nswennsallselaFesinsinnsands 1) aung 2) ey
eGFR 3) seunoayiiulutlaanis (A1sefl 3) uag 4) tadeides
u q uielsasauededu MausaneinsallsalnFess
muANUFNTUSYDY eGFR waysauweayiuludaaie’



I Review Article

M99 2 @Un15 CKD-EPI 31wUnmnindkasseauaskafiduluidan

‘ seauasnaniuluion Gadnsu/indans)

<07 eGFR = 144 x (SCr/0.7) % x (0.993)*
AN

> 07 eGFR = 144 x (SCr/0.7) " x (0.993)*®

<09 eGFR = 144 x (SCr/0.7) **** x (0.993)"
Yy

> 0.9 eGFR = 144 x (SCr/0.7) % x (0.993)"*¢

Aefo CKD-EPI, chronic kidney disease epidemiology collaboration equation; eGFR, estimated glomerular filtration

rate; SCr, Serum creatinine
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Analgesic nephropathy

Malinporn Jampong, Bancha Satirapoj
Division of Nephrology, Department of Medicine, Phramongkutklao Hospital

Abstract

Analgesic nephropathy is a chronic kidney disease leading to end stage renal disease that can be prevented
or often arrest renal progression. The term usually refers to kidney injury induced by excessive and long use of
analgesics or analgesic mixtures, especially combinations including phenacetin. The incidence of disease is uncertain
because a definite diagnostic criterion is rarely made. Renal pathologic findings are characterized by renal papillary
necrosis and chronic interstitial nephritis. This condition is common found among middle-aged women in around 50
to 80% of females. Commonly used drugs associated with analgesic nephropathy include aspirin, salicylamide and
acetaminophen. The main mechanisms of kidney injury are accumulation of N-acetyl-p-benzoquinoneimine, the
reactive metabolite of acetaminophen producing lipid peroxides and arylation of tissue proteins and renal medullary
ischemia. Clinical manifestations of analgesic nephropathy are generally nonspecific. It constitutes a slowly progressive
form of kidney injury with and without sterile pyuria. Some patients develop renal colic from necrotic renal papillae
with obstructive uropathy. Diagnostic criteria have been defined based on history of analgesic consumption and renal
computed tomography scanning without contrast. The observation of decreased renal mass, combined with either
bumpy contour or papillary calcification showed a high sensitivity and specificity for diagnosing disease. The first line
of treatment is to discontinue the offending drug to prevent any further damage without specific treatment. The
clinical course varies and depends mainly on the extent of renal damage. In addition to renal impairment, prolonged

heavy analgesic use can lead to atherosclerotic disease and urothelial carcinoma.

Keywords: analgesic nephropathy, analgesic drug, papillary necrosis, chronic interstitial nephritis
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Analgesic agents

Acetaminophen, Aminopyrine, Antipyrine, Aspirin, Phenacetin

Combination of analgesic agents

Aspirin, Antipyrine, Caffeine

Aspirin, Phenacetin, Caffeine
Aspirin, Phenacetin, Caffeine
Aspirin, Pentazocine

Non-steroidal anti-inflasnmatory
drugs; NSAIDs

Alclofenac, Benoxaprofen, Fenoprofen, Flufenamic, Glafenine, Ibuprofen,
Indomethacin, Ketoprofen, Meclofenamic, Mefenamic, Naproxen,
Oxyphenbutazone, Phenylbutazone, Tolfenamic, Zomepirac
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undign Woitgsane eyiusvessiazgniuunueady
\{u acetaminophen uazgnivdsuulasseduansivhane
dola nmsnwuuungumuaaluansgein lasfina
AU 554 T18NUI Qﬂwﬁi%m phenacetin il
audsavesnisialsalateSsrana 5.1 Wi uazen
acetaminophen WiumuidsswaamsidalseladoSszana
3.2 wh Weaiisudieusuussrniiluitlllden’ annnisfinu
WUUNGUAIUANYEY Michael F. wagaaglud A.a. 2001 1113
AnwlunguithefidudglsalnFesedmau 1,924 s16lu
Usemaaiiau wuingfUaedld acetaminophen aghasieiilos
duaudssiienialsaladesannddsynsialy
og19iidpdAy wazAILdssz it ud LS FuUSnae

AT ansenunuIiinm acetaminophen fisnnndn
Vi3awiniu 500 n$w/A videsnnn 1.4 n3u/Au anifiuanudes
faninlsalnieunnnissmnsialudsyana 5.3 Wi
NN1SANEI0Y Gary C Curhan wazamdy Tl A.A. 2004
AnwlunguiasdivsetildouduananldFoss 1y
1,697 seluansgaiusni wulin acetaminophen Hdau
d1Aiuni1siin analgesic nephropathy lagluguae
74 acetaminophen @zausanmINNIT 500 n3u SArandes
ENUAERIINITNTOIARINT 30 1a./ANT/1.73 A1510URS
wnniszangTily 2 wih' Tngasunsld acetaminophen
Tuflagiuannisnumussanssuegiuduszuuvennduns
anquf noyaugszia wazeny Tula.A. 2020 99U5 5
AsAnwn GUediuau 13,114 519 wudgUaeild
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acetaminophen agssiaiios flontanudnsinisiiey
gaslnanasnnitussansialy 1.23 wih'2
INN1SANB10S Thomas V. Perneger wagaug Tud p.¢.
1994 Anwnguiielsnlndesssoraninesiuau 716 11
Tuansgaiusni linuanuduiusveinisldewaalniuiu
Armsieurestafianadluszezenn” assdmfunising
WUUNANAIUANYDY Morlans M.uazany Anwiguaelse
VLm%a%’ﬁzwqmﬁw 117U 340 seluansgelusninuin
LL@ﬁlW%UL‘W‘Nﬂ’NNL?iIENGU’eNﬂ’liLﬁﬂiﬁﬂlmga%ﬁzﬂzfjﬂﬁ’m 2.5
winfiguiuuszangialy™ wagnsdnwinuunaualun
294 Michael F. uagaz Tut a.a. 2001 wudwé’ﬂaaﬁﬁﬂﬁﬁa
Teowoalniuazausinuinndt 500 nu/Ad diuanudss
famfslsalaitofunnniwsznnsill 3.3 wh® Tvagy
dnsvewedlniuludadu nuhmsldeuwealniuninaung
serdondunarumiluguisifinsisnuvedauniuag il
Paduidvaieniainlsala linuanuduiusiunisianie
Indeudoss wrognslsfnuannisAnuives Michael F. uay
Az wuImsiealnsuruinun@siuiy acetaminophen
DunamnuesiialenadalsalaSeSegaiivodfey

nalnmsiinlsn

Acetaminophen QﬂLﬂJLLVIUEﬁ%@JI@EJLEJulsIJﬂ prostaglandin
H synthase wWaswduans N-acetyl-p-benzoquinoneimine
(NAPQI) %QﬁquqiﬂﬁqiﬁLﬁﬂﬂqu']ﬂL%‘U‘UENL"Uaéﬁhu"UU'JUﬂ'ﬁ
lipid peroxidation Lagiin oxygen-free radical LAAYUIUNTS
arylation vouiefielUsiu wadnouaviinuaadoyasas

Tny NAPQI ThinTuazarausunannniigniivinaiileladau
medulla uavdnlanevenijoln papilla Tunmzun@ NAPQI
fiAntuazgniudsuntasielay glutathione léaysius
flddufivuaradneonainsienie uiluanezilduedlniu
mugiunudt wealniuargnivdsuuiandu salicylate uag
finadfufsuuauns Hexose monophosphate shunt Tula
danavirliusuia glutathione anasog19uIn lnedna
1% NAPQI aveuanniu Winvuauns lipid peroxidation
Tnoamzegsdeiivinaniiolnaiumedulla nasnaudana
Tinsuindurendedeluuinasngn's

lafieuls cyclooxygenase sguiniigaluviinm
medullary interstitial uagiwaaviala collecting tubule g1lu
nau NSAIDs wazuealwiuiinaduduevly cyclooxygenase
finaann1snanans prostaglandin A¥aeas1enasnidon
wariinaliUsmaudeniidrandeaiedeiilnanadaaansy
atdaiiilelndan medulla LLa“mﬂwmuUmwm papilla
Annsindennunt? wenaniinmeisisnienaansiney
Mlndvsinaeuuduveskedlniu uay acetaminophen
Tuladinduduegiann Feeduasliinsuinduredla
Wiy ﬁqﬁuz}'ﬂmm%ﬂugﬂLLUUNaﬂmaﬁﬂy’maﬂW%u
uaz acetaminophen $aAUNEIUNANYDY codeine 3D
caffeine FivhliAanisianfinen wazldinaiiondunaiuu
Jzifiaandesiiny analgesic nephropathy Inefiszazinan
mssdulsadngnngladosannnd 10-15 T agunaln
ﬂmﬁmkmmmﬁagﬂﬁ 1

Phenacetin —» Acetaminophen —» Renal papillary concentration

Aspirin —p Salicylate
NSAIDs —p» CY?lO?XYg.enase
inhibition

Caffeine or Codeine

—» Glutathione depletion

—» Prostaglandin depletion ——»

Prostaglandin H synthase

N-acetyl-p-benzoquinoneimine
accumulation

y

Lipid peroxidation
Oxygen free radical

v

Renal medullary ischemia
Renal papillary necrosis

y

Analgesic

 —
nephropathy

sU# 1 nalnn1siia analgesic nephropathy AnwUasaIn Duggin waAny'
Y
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Asiasunlamianesaniwle

szpzusn Walianisazauvas NAPQI 11T LAnuIY
135 lipid peroxidationl@eendiaueyyadasesiuiuiniie
gden vhldiAsnsvhaevedasiadreneluielndiu
medulla Judiuusn Tnentdavaonidentes (vasa recta
capillaries) wuda vialanoy Loops of Henle My uag
ol interstitial 489 medulla merduuinanine ant
Suinisuiaudiviela collecting tubule s1ufevialn
@1 Bellini’

szeziing wilanasadennuidnduneila (capillary
sclerosis) 1donluidsaiodolaliifvmeiiodofiusinm
cortex gnyianey wad fibroblasts WmluuInnisniau

a¥rsneaanauiiiatu vielareevilugau cortex wag medulla
AawsiiaRads (interstitial fibrosis) wuwadiindesy1adun
sgluvinaminanuiniaun lnsanisdadenyiyie
$lo3luila wumssniaueganniiiiewe interstitium Siisiin
Lﬁmﬁ?ﬁuiuiﬂamagé’a (focal segmental glomerulosclerosis)
Asyiuveslnanas aulfﬁ’]gﬂméa%’a LAZANNITONTIANY
papillary calcification 1o’ wandluased 2

Nammﬁ‘vﬁmaLﬁaL?jaimﬁya%'aﬁ’ﬂﬁwuL?jaqmﬁqmmﬁu
ﬂaanzﬁmﬂﬁﬁyﬁﬁmﬂa (urothelial hyperplasia) Wag
dWinmudsddunisifaussddussuunaiulaazvols
waznsznnelaany Tnednlvgiintunends analgesic
nephropathy Usganas 15-25 U

S < - L e . v 4
A15197 2 Maldsuntawamesanmlnsiuiusinsuaniwsaz syezedlsnlnaineIiuan

FLYULUIN Wmﬁamwmmumualmmu papilla aenidiennoy vasa recta wuIi Ginaudeniidiluidedaanas
vieladosuaziifoide interstitial 993 medulla meduuinuniig mﬂuulﬁmmimmwmim collecting
tubule saufevialadau Bellini iosnuineendiau lmamLaEJmmmmmiumimmﬂaumim

ssezine | iledeuiin cortex gnyane wa fibroblasts dranlutdnaiidnau adrsnoaanauiiady vielmgmviane

LU‘LI‘USL’)EIJWJ’N L‘L!BLEI?J interstitium EJﬂL?I‘ULSEJN waaldiadenvdanluuSnusaingn Lﬂwuﬂu‘[,umalm
a’auwma uwawmmmﬂu‘imamasaa 191’51&1Lﬂﬁlﬂ’ﬂuﬂ’lﬂ’ﬁﬁLUﬂ'ﬁLﬂULﬂaaLlﬁ mimmumaﬂmamaa L“UﬁﬁLEJE]‘U
veladulaRnuni LEJ’EJUW@‘],G]U’NG’JULUGEJULLUGQLU‘U&JULW LLau‘WUﬂ’]’Juﬂﬁ’lﬂJWUIaMG]ﬁﬂ

a']ﬂ']il,l,axﬂ']ﬂ']iu,ﬁﬂ\'i“ﬂﬂﬁIﬁﬂ
aruRnUnafinulauUady 2 sves
JzezHIn’

. Jaazvos wardaannznansiu wesaniiieln
qzyL?mmmmmszﬂumslﬁuﬁwLLazLﬂﬁaLLi' Wuwa
MnnssnauSesieaiieide interstitium

. Untuemuladesas 25-85 (unaanniiiolndiy
papilla a1y LLawqwaaﬂaanmﬁﬂiwlmw%aﬁdm
mﬂs'?i”ul,ﬁaﬁqﬂa'nlﬂqm%uwwﬁuﬂaanwaﬂmﬁq 2919
Aonanunnglanedeundusiumeld

. 9IsveensEINEdaaEsnEUEeds winsIamne
WolinudenelsanulaZesay 30-60

seeziing'®

. msvhauveslnanasedeies

«  AneANuiulaings

o Anudenmuladesay 60-90 IAUTTAUAILTULTS
Yaadanasnnniansyhaulaianas

o Jaanenudindenuns waziiadenvidunaunain
olmdu papilla a1e vdauinitiosenlussuumaiiu
Jaanenulasesay 50-100

o TUshulutaaniziosnin 1-2 ASu/AuY

. OISV NS TS Wesaneuian
Aldsdunanaes NSAIDs FawhlAnunaluniaiiv
osnulasoway 40-60

mMyINaseiuAy

U99Uu analgesic nephropathy Lifinasinisitdaded
Fonu odisusyTansldeudvindeidondussaviainu
iunans s iRns Inenudindonvlulaans
wsiliimunisiinde (sterile pyuria) assanulusivluilaanis
feunin 1-2 n¥u/fu veeseiinulusiusiluilaaniziiu
35 nfwAw? Saduranainnisuiaduseswednaiosda
wazNANeSan MUY focal segmental glomerulosclerosis’
Faduiswuniildnsiadiaszdtaaay saufunanaun
aFuofiluludUaedifiuseiildoudvindoss ioras
lun153tiade analgesic nephropathy Fusiszezusn e
asdunnziInainisdinsvengsdaeuiinnes ilyld
a15fiuded nulaflvuiadnuazsuseiinunfdudnvus
Gli‘d“l!:LIGIS‘lj’W (bumpy contour) ﬁawuﬁuguﬁnmﬁdm
papilla® Predudumsitedslduniu
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9INTI89UI Marc E. wagansy diausinasinisiiady Tuuuadinvane laslagusie bumpy contour
analgesic nephropathy 3nteneisdaaniumesildldans fie wuseswdnillnegraies 3 seetuly wandly
fued Tnefinnsanuanarsuinsaste fol’ Uil 3,4
« dnvwalaainengsdreuiamesiuluifneig oy . humisiiuuuinaidioln papilla wandlugudl 3,4
NaTIMVDIUN Tz VRslALAazd e Stdpenin 'vi’lﬂwué‘fﬂwmwaﬂmG‘fﬂﬂdnﬁwﬁﬂuﬁﬂwimL%@%’ﬁiws
103 . Tumane viietosnin 96 uu. lumevds  gaiesaufuivseifnasldodidild anuluazainy
wamsiladlvuaidnuandlugud 2 FUNIZAINNTIONTLIOADUNADTIUNTITAEE analgesic

+ 35Ul bumpy contour 3nLenwLsEARNTIAES  nephropathy agiisesay 90 wandlunsned 3

Computed tomography finding in analgesic
nephropathy

Renal vein

Right kidney Left kidney

X

JUN 2 msTavunlaannenasdreniinnes Inerasinvewu X uay Y vedlawdard1e ddesndn 103 wu. lumewie
Wsetesnin 96 uu. luwands Vavendsladivuindn®

Computed tomography finding in analgesic
nephropathy

Number of indentations

0 1-2 3-5 >5
A
I"- r/. o
r/ e ] I.'/; k/ S
__1\_\ " // ",_ *\_,"_'.
A) Bumpy Kidneys B) Renal paillary calcifications

UM 3 sUsmedleannenaisdaeuiamesutian1ie analgesic nephropathy A) ladisusismelunydn wuseendnile
aghaley 3 veeAuly B) Muniwesiiuyuiiilelndiy’
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JUN 4 Lenaisdrauiunesuansgusdlansdunzdn wasnuiuyuiidelndiu papilla Nsaesdnslugureselinudnuuy

pelvicalyceal dilatation vaslavisansdig

A15199 3 AnuhinazanudnnizvesanvaslafinuluensisdpeuiunesilseuiisuseninegUiglaFesissuzgaving
fughenidnsiauvedlnanas’

o o A . AUl AU
AnwazinuaNENBSInUNILADS Y Y
(5988%) (5988@%)
Tavunadn
Hirelasesessergaving 95 10
AUreniinsvihaueslnanas 77 86
1m§ﬂi'ﬂam:1{um{h
Hirelasesessergaving 50 90
AUleniinsinuvetlnanas 62 93

Fuluiiileladiu papilla
v 12
Hirelasesissergaving 87 97
AUleniinsinuetlnanas 92 100

o a - P&y .
Tnvuadniauiugusnsmsdunsthvienuiiuyuiiileladau papilla

AUaelnFesiszergaring 90 90
AUreniinsinuretlnanas 77 100
N15309BLeN1SA Mdsuwdanluenysdnauinges uasAuMIamATes

NANeBANMNUSNYENMIETeLislauina medulla  lanneainamdusmisiaNe
waziilalndqu papilla wuldsesay 25-85 vasfUe analgesic
{ ] a [ | ¥ 1
nephropathy uaeg1lsAAIUNeIFTaNINAINE1IENITe  ANITHNTNYDUAN 9]

P ! al U 1 . = <
nulalunzduuienu wu lsalnannuirnu sickle cell 15ANaALADALAILT
disease® lsalafiinainanseanuniadudaanns e NNFANIUUNGUAIUANYEY Ulrich C uazaniz U a.a.

nnelasnauannisinde asinidetalsalussuumady - 1991 Anunaugtaefiiuse IAlten phenacetin Wunan 20
Jaamz amzvasadenuassniauingiane Tsaleludtas U dwau 623 518 wuiniumnuidssienisidedineinlse
fuuds warlsalnnfivgsndess® Wesmninasinsiads  Wilaussvaonden 2.9 wh iwarudedluniafilsaiile
analgesic nephropathy filddmiau sududesedouse’®  vaden nmgiladumvainarlsaraonideonaussiu 1.8 i
mslfeuimdunaniu Swfunusussasanavedds  uasifslonafslsamusiulaiings 1.6 winfisuiuaudnd
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Wunaunan phenacetin vinlvdsviaenidentosusiuag
Juwaiiarhsnanie 3dlamsunsndeumeilawasaenden
Wi

uziSeluszuumadullaang

L%a’iwauﬁuﬁ“ﬁumm phenacetin g N-hydroxylated
phenacetin SnnsazauUsinannnluieln uazviiliiia
yuaumsiaeiiola Beyvialn uazieyszuuniaiiu
Jaanie Tuszezemwaausnudnanidinisdulainung
(urothelial atypia) waznanefuuziie®? lngugSdlusyuy
madutlaanedifisenuduiussu analgesic nephropathy
A transitional cell carcinoma, renal cell carcinoma wag
sarcoma Taemendanmiinudiulvgdunanesumiduns
wiutlaans uazdinisdudulsefisuussninludUaeiliduius
fupwivan Jasdefifiuanudssveausss Waun fuseid
1% phenacetin @gauu1nnin 9.1 an. WU 17 U
Tuwenge®

NNsANYIAAAIUE Ur8doundIves Ingemar B.
wazAny luuseinaadny nnang1daninnielagUag
analgesic nephropathy $1uau 56 Swillssunisugnanele
Wudwéﬂaaiiﬂlméa%’aswzqﬂﬁwmﬂ analgesic nephropathy
fidnwuzieynaiudaanzidulninund (urothelial
atypia) 27 518 mﬂﬁgwm 56 5718 WATNULEISIUSTUUNIG
Wwiutaaniz 4 918” NNsANYILUUNENAIUANYEY Maegret
M. wazan lulsmmoeanade tnsfnwtuilelavoadiieg
ﬁﬁué’ﬂgwuﬁummﬁaﬁﬂiaﬂm (renal pelvis cancer) 311U
66 318 WUIEUIeTTUsEIANS1He1 phenacetin iony
ﬁé’ﬂﬁ’mmauﬁaimdw papilla meifinadsdlunisiin
waiilanazsruumaiuliaaniviiudy 3.5-7 wh wagmn
HUsziRnaslden phenacetin saufunuiiielnday papilla
ag avifinanudesdunisinuzdeilauazszuumaiu
Hagnuiiatu 20 wheesaudnd® wenaniiisenuesas
8-10 vaihefld¥un15iTady analgesic nephropathy
nwungiSslussuumaiudaany TngansisaunuuziSamas
nEuldewu 1525 3 tneflenistaanafuben wie
wudlaideaunsludiaanyainnisasiaiasies fafumin
WU MIsHINamsdImTIRiIRuie TaduuenlsauyiSe
Tuszuumadulaany’ wanduansed 4

Bj:ﬂ’JﬁliiﬂiﬁlL%I’e]%}dﬁ]’lﬂﬂﬂLLﬁlﬂlﬂﬁlﬁ%’Uﬂ’lﬁﬂ@ﬂﬂ"]&lblm

WingUinisalvedlsauzifdlussuumaduiaanzainniy
;}:ﬂaﬂﬁlﬁ%’umiﬂszﬂﬂ"l&Jimmﬂmnguﬁq%’aaaz 10 U719
nsAnwsuusilifansandalafuvesivaoiiodestu
malunzsinendinisugnanglalnl uregdlsiniuwianis
Anwrvuialnegdudumuuziifinan®
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\floasde analgesic nephropathy fthemsvigne LI
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Eua%ﬁwzqmﬁwLLﬁﬁqummLLé’aﬁmu Uaqtudslifisneanuen
vidomsinwfidunne wuzihliguadnuuuuuseAulszaos
mmzawaﬂiﬂimgﬁlﬂ iosann analgesic nephropathy
ﬁswmmﬁuqﬁamiaﬂmmwL%ilul,?iaywmlﬁuﬂaa’nz Hthe
NNT189AITLATUNMINTINIATIwRTaaennd wasiiansan
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n1swensailsa

21N31897UVBY Mackinnon B. wagamy AnwiUle
analgesic nephropathy 911U 78 518 Tulsgimaanenuaun
wudnare waznisesaalusauludaansdutedeides
Futusiudasinsvhauvesiafianases1esinida ﬂﬂ’mﬁ'ﬁ
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fifeddn” nsnensaflsatuegfuauguussvesilols
figniinans wazdFuaisiinluieln fUasiingaeidu
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M13199 4 Jayan1s@nw analgesic nephropathy Wagn1siinIzWNINToU

. Odd ratio of | Odd ratio
. . Odd ratio of )
Location, Definition of : urothelial of CVD
renal failure

Study design year of Case patients Controls analgesic cancer compared
compared )
study abuse . compared with
with controls

with controls | controls

McCredie et al.”? | Australia, |+ 7 patients with |1,195 >1000 g. of - 3.6 -
(Case-control 1986 urothelial cancer | population | PhA per
studies) without RPN based lifetime
e 27 patients with 20

urothelial cancer

with RPN
Dubach et al.?* | Switzerland, | 623 women who | 621 Urine positive | PhA 8.1 1.9 2.9
(Prospective 1991 regular phenacetin | healthy  |for N-acetyl-
controlled used women p-aminophenol*

cohort studies)

Perneger et al.” |German, | 716 patients with |361 >5000 pills AC 2.4 - -
(Case-control 1994 ESRD population | per lifetime AS 1.0
studies) based NSAIDs 8.8
Fored et al.' Sweden, 926 patients with 998 Twice a week | AS 2.5 - -
(Case-control 2001 early CRF population | for 2 months | AC 25
studies) based AS+AC 2.2
Blohme et al.* | Sweden, 84 patients with ESRD due to |History of - 4 cases of -
(Observational | 1981 analgesic nephropathy regular urothelial
studies) consumption malignancy
of PhA among 84
patients

Curhan et al." [ USA, 1,697 healthy women 500-2999 g. of |AC 2.33 - -
(Observational  |2004 AC per lifetime | (Compare with
studies) cumulative of

AC <100 g. per

lifetime)

AC: acetaminophen, AS: aspirin, PhA: phenacetin containing analgesics, NSAIDs: Non-steroidal anti-inflammatory
drugs, RPN: renal papillary necrosis, CRF: chronic renal failure

*N-acetyl-p-aminophenol ﬁaﬁﬁayﬁuﬁwad phenacetin

G 343 neiamzongUuuunanifiuealydu uas acetaminophen

Analgesic nephropathy fidnwagnisaniiulsaegns  saudunulavuednuar3Usie bumpy contour :MnLenLsd
roanfurosly nedaninlulafidndy Wud medniauideds  aeufiwes lusssremmugtifinisaivesmsslussuumaiu
fuilaide interstiium waznunsmeveiiolngiu papilla Jaanzifintu n1Tatladanalgesic nephropathy o
wuveslugnds Jenansay Jegtudslufiinaminisiteds  szovBuusn uwagngaoiiduainmeratisvrasniuides
fdaau odeuseiAnisldoiidesasdoidunaundt  vedeld



Journal of the Nephrology Society of Thailand | SllIEIE

LONE15919949

1.

10.

11.

12.

13.

Henrich WL, Agodoa LE, Barrett B, Bennett WM, Blantz
RC, Buckalew VM, Jr., et al. Analgesics and the kidney:
summary and recommendations to the Scientific
Advisory Board of the National Kidney Foundation
from an Ad Hoc Committee of the National Kidney
Foundation. Am J Kidney Dis. 1996;27:162-5.
Sampathkumar K, Rajiv A, Sampathkumar D.
Analgesic Nephropathy—-A Painful Progression. Clini-
cal Medicine Insights: Urology. 2016;9: S13179.

De Broe ME, Elseviers MM. Analgesic Nephropathy.
N Engl J Med. 1998; 338(7):446-52.

Fenton S, Desmeules M, Copleston P, Arbus G, Froment
D, Jeffery J, etal. Renal replacement therapy in Canada:
a report from the Canadian Organ Replacement
Register. Am J Kidney Dis. 1995;25:134-50.

Gault MH, Wilson DR. Analgesic nephropathy in Canada:
clinical syndrome, management, and outcome.
Kidney Int. 1978;13:58-63.

Yaxley J. Common Analgesic Agents and Their Roles
in Analgesic Nephropathy: A Commentary on the
Evidence. Korean J Fam Med. 2016;37:310-6.

. Vadivel N, Trikudanathan S, Singh AK. Analgesic

nephropathy. Kidney Int. 2007;72:517-20.
Schlondorff D. Renal prostaglandin synthesis. Sites
of production and specific actions of prostaglandins.
Am J Med. 1986;81:1-11.

Sandler DP, Smith JC, Weinberg CR, Buckalew VM, Jr.,
Dennis VW, Blythe WB, et al. Analgesic use and chronic
renal disease. N Engl J Med. 1989;320:1238-43.
Fored CM, Ejerblad E, Lindblad P, Fryzek JP, Dickman
PW, Signorello LB, et al. Acetaminophen, aspirin, and
chronic renal failure. N Engl J Med. 2001;345:1801-8.
Curhan GC, Knight EL, Rosner B, Hankinson SE,
Stampfer MJ. Lifetime nonnarcotic analgesic use and
decline in renal function in women. Arch Intern Med.
2004;164:1519-24.

Kanchanasurakit S, Arsu A, Siriplabpla W, Duangjai
A, Saokaew S. Acetaminophen use and risk of renal
impairment: A systematic review and meta-analysis.
Kidney Res Clin Pract. 2020;39:81-92.

Perneger TV, Whelton PK, Klag MJ. Risk of Kidney

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Failure Associated with the Use of Acetaminophen,
Aspirin, and Nonsteroidal Antiinflammatory Drugs. N
Engl J Med.1994;331:1675-9.

Morlans M, Laporte JR, Vidal X, Cabeza D, Stolley
PD. End-stage renal disease and non-narcotic
analgesics: a case-control study. Br J Clin Pharmacol.
1990;30:717-23.

Fored CM, Ejerblad E, Lindblad P, Fryzek JP, Dickman
PW, Signorello LB, et al. Acetaminophen, Aspirin, and
Chronic Renal Failure. N Engl J Med. 2001;345:1801-8.
Dugegin GG. Combination analgesic-induced kidney
disease: the Australian experience. Am J Kidney Dis.
1996;28:539-47.

Bach PH, Hardy TL. Relevance of animal models
to analgesic-associated renal papillary necrosis in
humans. Kidney Int. 1985;28:605-13.

Murray TG, Goldberg M. Analgesic-associated
nephropathy in the U.S.A.: epidemiologic, clinical
and pathogenetic features. Kidney Int 1978;13:64-71.
Pereira BJ, de Andrade R. Renal papillary necrosis in
a patient with sickle cell disease. Rev Bras Hematol
Hemoter. 2016;38:267-70.

Jung DC, Kim SH, Jung SI, Hwang SI, Kim SH. Renal
Papillary Necrosis: Review and Comparison of Findings
at Multi-Detector Row CT and Intravenous Urography.
RadioGraphics 2006;26:1827-36.

Dubach UC, Rosner B, Stiirmer T. An Epidemiologic
Study of Abuse of Analgesic Drugs. N Engl J
Med.1991;324:155-60.

McCredie M, Stewart JH, Carter JJ, Turner J, Mahony
JF. Phenacetin and papillary necrosis: independent
risk factors for renal pelvic cancer. Kidney Int.
1986;30:81-4.

Nanra RS. Renal effects of antipyretic analgesics. Am
J Med. 1983;75:70-81.

Blohmé |, Johansson S. Renal pelvic neoplasms
and atypical urothelium in patients with end-stage
analgesic nephropathy. Kidney Int. 1981;20:671-5.
Mackinnon B, Boulton-Jones M, Mclaughlin K.
Analgesic-associated nephropathy in the West of
Scotland: a 12-year observational study. Nephrol
Dial Transplant. 2003;18:1800-5.



I Original Article

Changes in serum 25-hydroxyvitamin D and
intact parathyroid hormone level following
treatment with ergocalciferol among patients with
chronic kidney disease
Kittisak Tangjittrong

Division of Nephrology, Department of Medicine,

Pranangklao Hospital, Nonthaburi

Abstract

Background: Vitamin D insufficiency is highly prevalent among patients with CKD and contributes to secondary
hyperparathyroidism. The observational data showed vitamin D deficiency was associated with increased bone
turnover, decreased bone mineral density (BMD), increased cardiovascular problems and risk of mortality.
Methods: A prospective cohort study was conducted from January 2, 2019 to July 31, 2019 among patients with CKD
stages 3 and 4 presenting vitamin D insufficiency in Pranangklao Hospital. Patients were treated with 40,000 units of
ergocalciferol once weekly for 12 weeks.

Results: Of the 103 patients, 47 patients (46%) presented CKD stage 3 and 56 patients (54%) CKD stage 4. In the CKD
stage 3 group; the average age was 69 years and 66% were men. In the CKD stage 4 group; the average age was 69
years and 44.6% were men. Following 12-week treatment, a significant increase was observed in 25-hydroxyvitamin D
levels from 21.7 £ 5.1 to 28.0 = 8.1 ng/mL in the CKD stage 3 group (p < 0.01) and decrease in PTH levels from 73.7
+ 35.3 t0 68.2 + 35.8 pg/mL. In the CKD stage 4 group the mean 25-hydroxyvitamin D levels significantly increased
from 19.9 + 6.9 to 27.9 + 8.6 ng/mL (p < 0.01) and PTH levels decreased from 104.4 + 58.4 to 98.8 + 53.7 pg/mL.
The mean eGFR, serum calcium and phosphate levels did not significantly change between baseline and 12-week
treatment and between both groups.

Conclusion: Vitamin D supplementation among patients with CKD stages 3 and 4 presenting vitamin D insufficiency
appears to improve 25-hydroxyvitamin D levels significantly while reducing PTH levels without changing serum

calcium and phosphate levels.

Keywords: vitamin D insufficiency, chronic kidney disease, parathyroid hormone
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Survival outcome after decision making for renal
replacement therapy in chronic renal failure
Narongsak Watcharotone, Prapai Moolvong,

Kanjanapon Matula, Dhanyanand Kosukhvivadhana
Division of Nephrology, Department of Medicine, Saraburi Hospital

Abstract

Background: Renal replacement therapy (RRT) counseling is an important process in the treatment plan for patients
with chronic kidney disease (CKD). Changing decisions of patients will affect the care of physicians and may increase
morbidity. We faced treatment challenges due to patient indecisiveness or changing their decisions and sometimes
failed to save their lives.

Methods: Data of patients with CKD, receiving RRT counseling in the dialysis unit from 1 October 2015 to 31 March
2020 were recorded until 31 March 2021 used for and analyzed.

Results: Altogether, 602 eligible cases were selected for the study comprising 12.12% stage 4 of CKD, average
age 60.80+14.05 years, 48.0% males and mean Charlson Comorbidity Index (CCl) scores of 5.45+1.83. Diabetes
was the major underlying disease. After counseling, more than one half of patients with CKD stage 4 were
indecisive and 76.75% of patients with stage 5 rejected RRT. Patients who changed their decision totaled 36.37%
and mostly in stage 5. In all, 51.66% (311 cases) received dialysis of which 46.6% included hemodialysis.
Death presented in 43.85% (264 cases) of all cases for which 33.71% (89 cases) comprised dialysis patients. In both
stages of CKD (4 and 5), we found no difference in age, sex, underlying disease, mortality or types of decision, but
those informed of RRT in CKD stage 5 accepted more dialysis treatment than those with stage 4 and lower eGFR
at onset of dialysis (55.0% vs. 27.4%, P<0.001 and 4.87+2.36 vs. 6.01+2.81 mL/min/1.73 m? P=0.040 respectively).
In stage 4, patients with RRT acceptance received more dialysis treatment and started treatment earlier than those
that rejected but without difference in CCl score, mode of dialysis, death or sex. Mortality rate in stage 4 was high
among nondialysis patients [83.3% (15 case) and 16.7% (3 cases), P=0.015]. Exactly 76.7% (406 patients) of patients
with stage 5 who rejected dialysis were older and experienced higher events in changing decision, death and dialysis
treatment than those that accepted (62.22+13.37 yrs vs. 55.55+14.19 yrs, P<0.001, 47.8% vs. 4.9%, P<0.001, 48.5%
vs. 31.7%, P<0.001 and 46.3% vs. 35.4%, P<0.001, respectively) but without difference in CCl score, eGFR in dialysis
initiation and dialysis methods.

Conclusion: Decision making after RRT counseling affected patient mortality. Patients who accepted experienced

more survival than who refused.

Keywords: decision making, chronic kidney disease, dialysis
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Survival and predictors of in-hospital mortality among
critically ill patients on extracorporeal membrane
oxygenation therapy and renal replacement therapy:
a single-center, retrospective study
Chokethawee Ouejiaraphant, Ussanee Boonsrirat

Division of Nephrology, Department of Internal Medicine,

Faculty of Medicine, Prince of Songkla University

Abstract

Background: Acute kidney injury (AKI) is one the most frequent complications among critically ill patients,
especially patients with severe cardiopulmonary dysfunction during extracorporeal membrane oxygenation (ECMO)
therapy. Fluid overload, electrolyte and metabolic disturbance are the consequences of AKI. Those with AKI and
those requiring renal replacement therapy (RRT) are at high risk for mortality. Although RRT is the standard of care
for AKI, the optimal time of RRT initiation remains controversial.

Methods: In a single center, retrospective study, we enrolled patients over 6 years. Patients were received during
ECMO at Prince of Songklanagarind Hospital. We assigned patients to a before or after RRT group regarding the
initiation time of ECMO. The primary outcome was in-hospital mortality.

Results: A total of 40 patients showed no significance among group differences in characteristics at baseline
except GFR-EPI, pH, lactate level and SOFA score. Among the 40 patients, 76.9% in the RRT initiation before ECMO
group and 88.9% in the RRT initiation after ECMO group died (P=0.321). Multivariable adjustment cox regression for
in-hospital mortality showed that hazard ratio of RRT initiation before ECMO group was 0.067 (0.01-0.457), age 260
years was 6.334 (1.268-31.625), APACHE Il score was 1.093 (1.007-1.187) and eGFR-EPI 260 mL/min/1.73m” was 0.970
(0.946-0.996).

Conclusions: Among patients with ECMO and RRT, no difference was found in patients’ mortality between 2 groups
but a significant, protective effect was observed on mortality between patients assigsned to the RRT initiation
before ECMO group. Factors associated with increased mortality were age 60 or more and APACHE Il score. The factor

associated with decreased mortality was eGFR-EPI >60 mL/min/1.73 m?.

Keywords: extracorporeal membrane oxygenation therapy, renal replacement therapy, acute kidney injury,

mortality, risk factors, critically ill
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Immunotactoid glomerulopathy:
a case report and literature review

Krit Weerachinchote, Warangkana Pichaiwong
Division of Nephrology, Department of Internal Medicine, Rajavithi Hospital

Abstract

Immunotactoid glomerulopathy (ITG) is a rare glomerular disease, and 90% of patients are Caucasians. The
age of patients with ITG ranges from 50 to 70 years, and the certain pathogenesis remains unknown. The TG is
frequently found with lymphoproliferative disorder and monoclonal gammopathy. Patients with ITG usually
present edema, proteinuria, microscopic hematuria, hypertension and renal impairment. The overall course typically
progresses to end stage renal disease over several years. The renal outcome of ITG depends on hematologic disease
treatment. This report describes a 57-year-old Thai man with a history of hypertension and dyslipidemia presenting
generalized edema for 6 months. He had proteinuria, microscopic hematuria, poorly controlled blood pressure and renal
impairment. Kidney biopsy was performed, and pathologic features were compatible with immunotactoid
glomerulopathy. The additional investigations had not detected any hematologic condition. The standard treatment

has not been established, so the previously reported treatment was based on the experience of a nephrologist.

Keywords: immunotactoid glomerulopathy, fibrillary glomerulonephritis, monoclonal gammopathy, renal
transplantation
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Temperature 36.3°C, Pulse rate 105 beats/
min, Respiratory rate 16/min, Blood pressure
152/69 mmHg, Oxygen saturation 99% at

Vital signs:

room air
Body weight 71 kg, height 162 cm, body
mass index 27.05 kg/m’

General appearance: Hypersthenic built, mildly pale,
no jaundice, no cyanosis

HEENT: No ¢lossitis, no oral ulcer, no discoid rash,

no malar rash, no thyroid enlargement

Skin: No bruise or ecchymosis, no rash, no pruritic
papular eruption

Cardiovascular and respiratory systems: Unremarkable
Abdomen: Mild distention, no superficial vein dilatation,
normoactive bowel sound, soft, not tender,
liver span 10 cm, normal splenic dullness,
positive shifting dullness

Lymphatic system: No superficial lymphadenopathy
Extremities:  No arthritis, pitting edema both legs 2+

Neurological system: Grossly intact

N13A3AINWiBIUUANIS

Complete blood count: Hemoglobin 8.4 g¢/dL, mean
corpuscular volume (MCV) 89.6 fl, red cell
distribution width (RDW) 13.2%, white
blood cell 3,480 cells/uL (neutrophil
65.2%, lymphocyte 23.9%, monocyte
8.3%, eosinophil 2.0%), platelet 157,000
cells/pL

Blood smear: Normochromic normocytic red blood

cells, no polychromasia, no microspherocyte,

no schistocyte, normal in white blood

cells, platelets 10 cells/oil field

I[ron study:  Ferritin 406 ng/mL, serum iron 41 mcg/dL,

total iron-binding capacity (TIBC) 198 mcg/

dL, iron saturation 21%

Fasting blood sugar 127 mg/dL,

blood urea nitrogen 25 mg/dL, creatinine

Blood chemistries:

1.48 mg/dL (glomerular filtration rate:
GFR 49 mL/min/1.73 m?), lactic acid
dehydrogenase (LDH) 804 U/L, hemoglobin
Alc 5.4%

Lipid profiles: Cholesterol 214 mg/dL, high-density
lipoprotein (HDL) 58 mg/dL, low-density
lipoprotein (LDL) 128 mg/dL, triglyceride
160 meg/dL

Liver function test: Total protein 5.2 ¢/dL, albumin 2.4
g/dL, globulin 2.8 ¢/dL, total bilirubin 0.33
mg/dL, direct bilirubin 0.15 me/dL,
aspartate aminotransferase (AST) 52 U/L,
alanine aminotransferase (ALT) 55 U/L,
alkaline phosphatase (ALP) 101 U/L
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Complement C3 level 0.84 ¢/L (normal 0.90-1.80)
Serology: HBsAg -non-reactive, Anti-HBs -reactive
(351 1U/L), Anti-HIV-non-reactive, Anti-HCV-
non-reactive, VDRL-non-reactive, ANA-
negative

Urinalysis: specific gravity 1.011, glucose -negative,
protein 3+, red cells 5-10 cells/HPF, white
cells 5-10 cells/HPF, no cast

Urine protein/urine creatinine ratio = 9.723

N1IATIINITIEINYN

Chest X-ray: Normal heart size, no infiltration or

cephalization

Ultrasound whole abdomen: Normal size and echo
of liver with smooth surface. No focal
lesion or biliary dilatation. Spleen is
prominent size, about 10.9 cm. Right
kidney is 11.5x4.4 cm in size, cortical

thickness 0.9 cm. Left kidney is 10.6x4.2

a' .
v
AasS. 8

cm in size, cortical thickness 0.9 cm.
Increased renal parenchymal echo.
Massive ascites and bilateral pleural

effusion.

nsasaatuidielananensine

N13M39ARENE0IgansIAl

1 core of renal cortex: 8 glomeruli, 1 globally sclerotic

All glomeruli: Enlarged and lobulated mesangial matrix
expansion and hypercellularity, endo-
capillary hypercellularity, thickened
capillary loops with double contour
formation. No necrotizing lesions or
crescents. Mild interstitial fibrosis/
tubular atrophy (IF/TA) involving
approximately 20% of the sampled
cortex. Congo red stain is negative for
amyloid. (g‘ﬂ‘ﬁ 1)

-
-
' e

3= )
gd’

JUN 1 MInsImanesineduilelamendesganssead (Maseng 400 i) dewdmeansang 9 sl

(A) hemotoxylin and eosin (H&E) stain, (B) periodic acid-Schiff (PAS) stain, (C) Jones’ methenamine silver (JMS) stain

wag (D) masson trichrome stain
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N13n57190287358uy lungealsaIdud

1 core of renal cortex: 4 glomeruli, no global sclerosis

Coarse granular capillary loops and focal mesangial
staining for 1gG (3+), IgA (-neg), IgM (2-3+),
C3(3-4+4),C1q(3+),Kappa(1+)&Lambda(1+).

N13R3ARLNFRIYaNTIAY

Mild foot process effacement. Glomerular basement

membranes exhibit segmental thickening.

Numerous organized deposits displaying
microtubule appearance with electron-
lucent cores frequently arranged in
parallel arrays present in subendothelial
regions predominantly and mesangial

regions focally. Microtubules range in

size from 60 to 100 nm in diameter.
(3Uf 2)

JUT 2 MmIsnsrmane Siedulieladendasganssaudiinasou

n1571U92815A
lsaladniavelinduyluwiinaessd (immunotactoid
glomerulopathy: ITG)

nMsATANRNaIgYaINTiAalsa

Serum protein electrophoresis: Hypoproteinemia and
hypoalbuminemia with no evidence of
monoclonal spike

Serum free light chain: Kappa 79.03 mg/dL (normal
3.30-19.40), Lambda 42.08 mg/dL (normal
5.71-26.30), Kappa/Lambda ratio = 1.878

Bone marrow aspiration and biopsy: Unremarkable

Bone marrow for flow cytometry: No evidence of

lymphocytosis

n1saiUseY

fUaemeeny 57 U uvheensuaniweanzlusiuia
Tutlaanazanuiu 6 Weu swriviidadenuaseenuilulaas
audiladingsiiauldenn uazamgladon Jsmsdiulsn

WuanlunaiAeuteuy Tsafidesidadousnlsalugiae
il 1w Tsaladniaunfogd Terlasniaurdawaiusita
Uguqﬁ (primary membranous nephropathy) uazlsaln
Sniavannisavanlusiufiinunf (deposition disease)
wu naulsa diabetic nephropathy, amyloidosis, fibrillary
glomerulonephritis uag ITG 1umu

kAN inevestheseimondosanss
wuIEnlaiuanYMEUes membranoproliferative glomeru-
lonephritis pattern n1sdaudndlnisn (congo red stain)
Wnaau n1595939A28758uylungeaisalguinuiInfa
immunoglobulin G 3+, complement C3 3+ 3 4+ uag
complement Clq 3+ ey drunsasIasendosganssel
AnmseunuSnYLYS organized microtubule FUIRRIUS
60 T4 100 Ulwwns uauannSesiududnuas parallel
arrays LAUATIALALNUDY subendothelium Lazu19dIUYDS
mesangium Fenavmnidnléiulsa TG wndian

firssvillddudulsniamlainineiioraduaing
293 ITG wd1 ualunudaau 91nn15ANYIIee Nasr WUl
JUaeild Funsinuidasnagiduiuniesuaivade
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dndlvgidunguiinsanlsemslaininersansne msfnw  fewar 12 meifisaunsdiuvesindesas 12 fuansly
palsasauiinsranuifnliwadnsnadladidtu souds el 12 9nmsnumes Schwartz wuilse MG filswulss
nsnennsallsafiininnguiilifilsanieladininet wie s msfnwideenagiiduiuniedtnisvinduylulnaydu
nau polyclonal ITG 3nAinAINYeT Nasr wudndmegly  fagdinisnseananaun wudwevauesdlild nun1snevauss
nau polyclonal ITG Lilesanmsnamaduylungesisadud  visduvedlniesas 9 lnesnsnissenvesle (renal survival)
vostuilelalsmusnuazes light chain restriction Tanud1 7 5 3 agfisosas 56 waxdl 10 T agiisesas 24 luvaiidnm
§oufn kappa 1+ ag lambda 1+ %ﬂ;ﬁﬂaaﬂajuﬁmimuaum M330nT30 (patient survival) 71 5 3 waz 10T aeﬁ%@sax 83"
YoIMIFNYIEITAa o lifvn flenameedwanysalvedls  uandidiuinnisaliulsaduwuuresluregluagned o

A13199 1 dnwaizdayafiugiuvesitie MG lneduunUszuanues ITG eanillu monoclonal ITG uaz polyclonal ITG

Hoduiiduatios ﬁE‘l'J'JEJﬁ’WSJﬂ Monoclonal Polyclonal sl
73 318 ITG 49 518 ITG 24 518
ogiade (@) 61 (54-71) 61 (53-73) 61 (56-69) 0.70
FIUIUNAYEY 34 (47%) 21 (43%) 13 (54%) 0.46
W, vameTusniavm 54/63 (86%) 35/42 (81%) 19/21 (90%) 0.62
lsagiAuiuRaUng 10 (14%) 4 (8%) 6 (25%) 0.07
WY 10/65 (15%) 5/43 (12%) 5/22 (23%) 0.29
Auuladings 60/68 (88%) 38/45 (84%) 22/23 (96%) 0.25
syoupsueiituludonludon (un./ma.) 1.6 (1-1.25) 1.5(1-1.9) 1.9 (1.1-2.9) 0.08
TWssululaane (nsu/w) 6.6 (3.1-8.9) 6.4 (3.3-8.3) 7(39.1) 0.45
weayiuluiden 3.1(2.4-3.5) 3.2 (2.6-3.5) 2.6 (2.4-3.3) 0.08
Nephrotic syndrome 39/67 (58%) 26/44 (59%) 13/33 (57%) 1
dindoauaslulaeanig 57/66 (86%) 39/44 (89%) 18/22 (82%) 0.47
596U complement €3 Tudensh 19/61 (31%) 10740 (25%) 9/21 (43%) 0.24
3¥AU complement C4 Tudensh 14/59 (24%) 8/38 (21%) 6/21 (29%) 0.54
526U complement C3 way C4 ludons 20/61 (33%) 10/40 (25%) 10/21 (48%) 0.09
Anti-nuclear antibody (ANA) 1uuan 14/59 (24%) 6/36 (17%) 8/23 (35%) 0.13
TsaiiRnUnAiAeafuidon 45/68 (66%) | 40/49 (82%) 5/19 (26%) | <0.001
1. Lymphoma 27/68 (40%) 25/49 (51%) 2/19 (11%)
* Chronic lymphocytic leukemia (CLL) 24/68 (35%) 22/49 (45%) 2/19 (11%)
2. Multiple myeloma (MM) 3/68 (4%) 3/49 (6%) 0
3. Lymphoma + MM 1/68 (1%) 1/49 (2%) 0
4. MGRS 10/68 (15%) 10/49 (20%) 0
5. MGUS 3/68 (4%) 0 3/19 (16%)
6. Monoclonal B-cell lymphocytosis + MGRS 1/68 (1%) 1/49 (2%) 0
SPEP/SIF for M-protein Wuuan 26/65 (40%) 23/46 (50%) 3/19 (16%) 0.01
UPEP/UIF for M-protein tduuan 16/49 (33%) 16/38 (48%) 0/11 (0%) 0.01
#ndau free light chain ratio Tuiden < 0.26 wise > 3.1 10/42 (24%) 8/29 (28%) 2/13 (15%) 0.47

MGRS, monoclonal gammopathy of renal significance; MGUS, monoclonal gammopathy of undetermined significant;

SPEP/SIF, serum protein electrophoresis/immunofixation; UPEP/UIF, urine protein electrophoresis/immunofixation
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N3N U LLazmsaﬂmumﬁﬂm

a1msnepdinuesUlednlaiu polyclonal IMG uay
dalaimulsamalafinine Felutiagiudalifionagiidudu
wilolafiindnguitannsadnulsaildesaiusyansnm
Tnednsnissenvesialuftn wishsinissending 10 I
Aoutegs fuaeseildfusuusinfenisdniule wad
wagkadevaanisiviennagiauiuudl guledndulaufias
nsldenagiAuiunnaile wazvesSun1ssnwaleisuseAy
U32ARuLilend19Re dIUN1INTIRANINANTUSNINNES
Inedaenisaziuiolas Tagunnyinlugtaeildsuenne
pifufuvSesadiv daiiofnmunanisdnun’ Jalailadumm
Tunmsnsratudeladlugiiesned edrlsfinunisana
Tuszenmnananulsanislainine luniends 819d99
Wﬁ’nmxﬁnLﬁaaﬁuLLu’mwmi%’ﬂms’h&Jmﬂmqﬁﬁmﬁ’uﬁa
guaiisauAgihelndnads

HUreldsuedulaanizsiudulasueanainudulaiin
1ein manidipine Juag 40 un., metoprolol Juaz 25 wn.
uag hydralazine Juay 200 un. walduAuaulaAnsznIng
n1sAnaNeINITLULEUIBUBNag sEnINe 110/78-145/91
u.Uson ftheguuinas Yaamedulurearn i veuswld
Livoumiles Aamunavnaiesufifinisd 3 ieundsan
1193IaNUITAuAsLenduluden 0.95 un./aa. 83
N13n383vedln 88 wa/UI/1.73 MIUAT SERULBAYTY
Tuiden 2.2 un./ma. snsdruveslusiusensueritulutaans
Wiy 3.03 n$w/nfu Fednsinsnsewedlaiinny thesdu
nanamglaneideunduainaniglauanth (nephrosarca)
Tughausn vdslasuenduiaanizaudiissuuinas Jaduna
Tianglanedeunduitu ogrdlsimundaantugvae
TvnnsRnaIunIsENY

NUNIUITIUNITIU

Tsa 1ITG Wulsafinuliives fisneaunisidedeain
NamTIVNINE S westanuladesaz 0.06-0.1° Rosenmann
uay Eliakim leseaugtaelud e, 2520 wugiheiiun
F9INI3VBY nephrotic syndrome NAATIINNNGITING
Yodlanudnwg amyloid-like glomerular deposits lng
M3tiuse congo red WinaaU LagMInTIAMmeNdTeRanssa
Sianmsounuanuag spherical microparticles Aanevionas’
mendaldfisenunismsmmanensineveslafinudnume
nsazauveslsAufiiaUniannnsnsiafendesqanssa
dudnaseundedulUigsieusnesnunduszes Sondn
tactoidal generation F8lsAvesgUasusazsiegnizen

WHudefiunnaafy taun non-amyloidotic fibrillary
glomerulopathy, fibrillary nephritis, fibrillary
glomerulonephritis, amyloid-like glomerulopathy, congo
red-negative amyloidosis-like glomerulopathy uay
amyloid-stain-negative microfibrillary glomerulopathy'?
moN1lul w.e. 2523 Schwartz wag Lewis lananibslsa
TG Wuafausn Taedelsadsiinarnundraduainnisnuniu
HavnenenFivendeundmuingisunngudndulsadeaiv
ITG! vaillusfndoyaifiatu 1T feluuin Fefinasle
A1dinAuLand1siusenty waten1sfnuladnguae
ﬁﬁmﬁﬁﬁ]éfaiiﬂi'aﬂuﬂejﬂﬁﬂLﬁamaaﬂmﬂmﬁﬁﬁ]ﬁa TG
WiNNSAN®IVe4 Bridoux Tul w.a. 2545 lasausangdae
‘v;ﬂiwaﬁﬁmamqwm'ﬁﬁwmm’m%’ﬁu TG vilinudgUae TG
flsarlungulsanlafinivenunniedesas 71 Fadumena
Tilusfinns7itady MG Aeudstasann®

ANWULDINT LAZDINTTUENINIAATN

HUae TG wuldalumameuazndari q fu wulum
prIuanlaenuluauiiviuinieiesas 90 Sesay 10 wu
TuAuiiaa’ n1ssenudvislunauie@eivesuin Ingd
mql,a?ﬁ‘a 61 U wuéﬁg«,mmqswdw 41-80 U" #1n1suay
a1msuansiinules laun Tsiudaiitaanizdesas 100
AmsmnUsausiitaanzSosas 72 Wadenunseanu
Tullaaniziovay 71 anuduladingssevar 70 wazanvle
Geudoray 53° szduniuefiduludenlnownde 1.5 un./ma.
37319 0.8 — 6.2 un/na. nsasiaseaulusiulutaane
24 $lus Tnewadveg 6 n3u/5u Aeundwud C3 way Cd
TudenUnisosas 54 Aoundwus C3 ludeonsdovas 8
uazAvuNALILA C4 iiowas 8 flhodwlugiinisduiulan
Duwuuresduregluduszeznamanelninzdignnisle
Fosaswuzanrig Sanissasuasladl 5 U Sovay 56 uaw
7 10 U Sovay 24 Tuvasiishsnissonding 5 T uaz 10

'
1l

oefii¥ouay 83 wiiu'® Fauandlunisnsdi 2

agtlsinudisieaudtaene e1g 78 U undelaane
pantosu 1 dUasi msranunnelaneaudedlasunis
wanidendeindaslafion TFsumanenmatuielanyin
sy M6 defiornsroutrequuseninifseanulugas
serounthil uarliwilsednlungulsamdadininet uas
anihedithemeildausongansenidenld”

Nasr Ifsrusindeyasthe TG Aldunisidadesonms
prntudelavianun 73 918 ndeyatuilelavesdtae

Vianun 156,555 518 Tudssinaansgowsng gUaediulvg
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Aldsunissnusissnagiivazeaividadunguiioe
fiflsamslafninensiue ﬁu@'ﬁﬁﬂmﬁiﬁgﬁaﬁdmm
fuaeiteglungy monoclonal variant fluualduveanis
wennsallsafiiniingy polyclonal variant sesdaay Tag
TA1919mA U989 monoclonal variant of TG 1A o4il
HanTIaVeNenSivenvedlafinudnuae immunoslobulin
light chain tesastintfe (light chain restriction) waztineos
484 immunoglobulin G agiteyiafie (immunoglobulin
G subclass restriction) Tng@1anuswAy immunoglobin
wfin M 50 A 5l we immunoglobulin G Aaswulies
subclass gy uenindleaniinariunasdnlieglungy
polyclonal variant Fsldviinisfnulaeudafiresandu
2 ngu laua monoclonal ITG 49 518 wag polyclonal ITG
24 518 wuhegvestheeglutae 50-70 U (ndeUszunal
60 T) Feyaiugruvesiiasdniuglildfianuunndreiu
Tuisaesngu uwififodunafessduaiuefituludondsdy
9328 polyclonal ganiingu monoclonal ITG uananil

AUrengu monoclonal dndlsanidlaiininesiudmiennsie
JunziSeioninndosdesas 51, chronic lymphocytic
leukemia (CLL) $owaz 45, monoclonal gammopathy of
renal significance (MGRS) $a8a 20 waz multiple myeloma
Sovar 6 Vil polyclonal ITG wu CLL $oay 11 way
monoclonal gammopathy of undetermined significant
(MGUS) $otaz 16 uana’mﬁé‘fﬂwwﬁﬂw polyclonal ITG 8n
5 518 filsasamegnoundd laun uzsalvsess usiSasiuy
uziSwaugnuun uesEmldawantuan (melanoma)
LLazﬂzjaJmmi POEMS (polyneuropathy, organomegaly,
endocrinopathy, monoclonal protein, skin changes)
lsAaz 1 978 N13M523 serum protein electrophoresis/
serum immunofixation (SPEP/SIF) uag urine protein
electrophoresis (UPEP/UIF) wud1ngs monoclonal ITG WU
SPEP/SIF 1uuinfesay 50 way UPEP/UIF uuiniovay 48
Tuwnizdl polyclonal ITG wu SPEP/SIF Wuuinferas 16 wax
wa UPEP/UIF luaunnsne’

M13197 2 893 IN1358Avedle (renal survival) wagdnsIN13IBATIN (patient survival) lugUae TG

dM51N1550AV9lN ANIINI5IBATIN
seezian (V) y v
(5o9az) (5998%)
0 100 100
1 96 95
2 81 92
5 56 83
10 24 83

WYIIINY

A13ATIIaNeNSInewestuiioln Faduamsigiuman
Tumsifiade ITG luilagtiu fdnwazymang Fine iyl
seluil

1. N1SATIWNENABIRANTIAY NUSNWULNITENEUTDS
Inawesaa laun endocapillary proliferative glomerulo-
nephritis $oa% 35, membranoproliferative glomerulone-
phritis So8/@z 29, membranous glomerulonephritis $ouag
29, mesangial proliferative glomerulonephritis Setag 7,
diffuse sclerosing glomerulonephritis $98az 1 Lazwu
crescent l§ddasaz 22 uazmsdontwilelagie congo red
moaldnaduay’ uaﬂmﬂﬁé’nwudwﬁﬁmmﬁﬂw 3 5107iillan
s2uu CLL a529wuiian leukemic cells ag”iu%mﬁaimﬁaﬂ

2. N13953aR2e35duyluNgeslsau Nul1dauda

immunoglobulin G (IgG) Sewag 100 tag complement C3
Fovar 92 lnedndouRnmsseAUANUUNTOE 2+ D3 3+
Tudhuvesilingosvos 1gG wuindunquues 1gG1 Sevas 67,
1662 Sovaz 27, IsGa Yevay 7 Ingliiny 19G3 1ae uenand
91998uAA immunoglobulin M $a8ag 46, immunoglobulin
A Sowag 10, complement C1q 398z 66, kappa light chain
$ouaw 73 uaw lambda light chain $osay 49 Tnsqauiuvadlsail
Aon3dauAR IgG1, complement C3 wag kappa light chain’

3. MInTmENdeanssAiBianasou taelunidede
Wuegnann Inenu electron dense deposition [Wudnwaug
organized microtubular deposits [Se9AUUIUAY (parallel
arrays) Ine microtubule shiauinmaus 10-90 wiluwns
Taeundnunnnda 30 wiluwes wuldnaremumisdous

mesangium, subepithelium Wag subendothelium®"***
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w3 Lla

Jagtunesiiavenisiia MG ddlinsuwida dn1s
iauateduiugiivenvas ldun

1. vangIuneaneFInemuanuazvesduylulnayiu
wuvrtaeaiuazauly organized microtubules wagnu
Avduiusiunsilsasinlungulsaden vilidutivgiuii
tasfinisassduylulaydudeiuanuadaules uaswad
narauIneu mﬂﬁ'?uaugiuiagaumrﬂuﬂizLLaLﬁammﬁwlﬂ
avaululnawesda wagviliAnnszuunsase fibrils Sen

3, 10, 14 ! 1,; o 4 1 = &
BYNWLINFIUNITUIUNTIINNATIONU

71 fibrillogenesis
E‘ﬂll’]iﬂa%‘lﬂEJIGTLULQ‘W’]SﬂﬁfﬁﬁwviiﬂﬁlﬁuiumjmiiﬂLaa(ﬂ‘lﬁl
Wi’

2. nsAnwlu CD2-associated protein (CD2ap) s[,‘umgi
nAABY WUIANLRAUNAYeS CD2ap WunaliiAinnisasng
wiinmees (tactoid formation) filnategdaveslandefuly
uyed vnliAnanuRaunfveswadlnlaled (podocyte) uay

\in proteinuria U7’ 1

N159U9%Y wazidadeuenlsa
\H8391N01N15UAAN9LA wATN13ATIINNTBIUHUR
nsvewtie TG ldansaweniulsanis glomerular dis-
d' S & A aa aa 9}
ease 89U 9 MUuiinsavauveddusAuniauninlnaiesda
(glomerulopathy with organized deposits) 16 §10umps
ofensizdullolaiionisuenlsa Msitadeuenlse loun
diabetes nephropathy, renal amyloidosis #38 FGN Hudu

uansguit 3° “luthgiudilsifinasilunsitedeiidaeu fins
Sadnuaeiisnmemanendinewesalunitede 6 1y
VN NATADNMIMILNADITANTIAUNUSN YUY membranous
pattern %39 MPGN pattern n15dou congo red liinaau wa
N13n3NeBRylugeesaduinuI@a IgG way C3 laves
ﬁqm lnwen3fn kappa 38 lambda 1nfa kappa 110N
lambda uazn1smsIvNIENADIgaNITIALBIANATEUN UMY
organized microtubular deposits ﬁiﬂaLaagﬁa Tnefivunn
293 microtubule dindvwinunnd 30 ulumes oranula
MANTAEIARE 10-90 wiluwing esfvumiduuuy
parallel arrays™" 9uaﬂmﬂﬁé’ﬂwmgmwnamﬁmﬂuﬂqaa
sadusLarndosansIAUBidnasoulianuuanse iUz
AL-amyloidosis, FGN waz ITG lng AL-amyloidosis sin@n
duyluvlgeeaadusiidudnuar monoclonal light chain
(lambda) Tundesganssrudidnasoudnnu fibrils ey
WUUNTZIANTZ1Y (random) YUA 8-15 WluLmS @1 FGN
sindnduylusigesisaiudiduiuy polyclonal finutesfe
IgG, C3, kappa Wa¢ lambda light chain Tundesgansse
BlanmsowsTnNU fibrils IS8afLUUNTEIANTEBVUIN 12-22
wiluiing®* * Jaguulddumuneuauiisinzse FGN Fon
11 DnaJ homolog subfamily B member 9 (DNAJB9) n1%
n33aduyludalaniisie DNAJBY TugUie FGN & sensitivity
uay specificity gafiafosas 98 way 99 fuseloviogiedsly
nsneItdadenenlsn’’

Amyloid + Congo Red —_>| Non-amyloid |
8-13 nm fibrils stain +
+ Immunofluorescence for
Immunohistochemistry immunoglobulins
for fibril proteins + \_
/ + \ Extracellular
| AL | | AA | | Others | matrix-derived
Light Heavy \
chain chain Immunoglobulin /
derived Acquired Hereditary
Diabetes, sclerosing Fibronectin

Cryoglobulinemic
glomerulonephritis
Curved microtubules
Diameter: 25-35 nm

7

glomerular disease glomerulopathy

10-15 nm fibrils

Lupus nephritis

Immunotactoid glomerulopathy
Curved microtubules
Diameter: 25-35 nm

Fibrillary glomerulonephritis

Microfibrils, diameter 12-30 nm

Polyclonal, subclass restricted
IsG deposits

Finger print
microtules

5UN 3 wwmamsitadeuenlsalagniauaniusiuiinUinnasauinlnawesda (slomerulopathy with organized deposits)

1A881FENITITNI1TNTIININETINeWITULLB b9
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N3N Schwartz lugtae ITG Fravun 33 578 703
$1w TG Me3En15914 9 Lol enngueesalaaifiesasn 4 sne
cytotoxics 2 518 ASAlAALAYIUATINAU cytotoxics 22 518
nsvdnduylulnaydumedsnseanaaun (plasmaphoresis)
3 578 Wagengu nonsteroidals 2 578 {Uaennigliny
mameegsauysaivedlaliiay nunsmeliissundinvede
3 579 Aniudenay 9 wirthu Tae 11u 3 318 Dugtheildsu
snguAesAlaaifissosd daudn 2 e 1uitefilisuengu
ADIRLAGLAESEUATINAY Cytotoxics'

Ohashi lasigaumeeny 72 U lasunisitade TG
wagldnvannnainlsanisladnineilasunisinwinae
prednisolone 30 un./3u %3e 0.8 1n./nn./5u ndntudes o
anenasadsay 5 un. v 2 AUa nnshaniuoInsTud
36 ndsFuNMsIvINUINANNTEegsaNysaivesla Tng
ansavasluiutarasueiululaanyanasain 6.6 anas
wide 0.12 nfw/niu Inefiszdueiuefiduludonogd 1-1.2
UN./AA. 1 9 san'®

Nasr léfsrusaadiayading MG o 56 5 fthednlue)
Aldsumssnuismeenaginazenaiividadugiaediiise
malafininensauae Inengu monoclonal ITG lasueina
QiiAuiusouaz 89 8nfevay 11 lATun1sinwinle3s
UszAuUseaad Ingdsnisshuidemnulsanislalinineves
Aureudazseadundn windueraiiesesdiiivsegiufen
Sovay 9 uazenagiiduiuduiesay 80 dnilvgiduduns
1o rituximab $aufugingudusnniiansosar 43 naw
monoclonal filenameegvauysaivetiniosas 39 e
issursdrumedinfesas 11 nmeladenliftudosas 39
dgnngladesissosgavnedosas 11 uavideTinfosas 8
dungu polyclonal ITG l@sumsinwimeisuseAuyseaes
Jovaz 38 losusavseudiiistetufedfovay 15 way
Istenagfiduiuaiindu  fevas 46 ngu polyclonal flena
meeganyTaivedlaiiesfovay 12 mellissundiuvedie

fovay 12 nnzladeuldfiudenay 24 L%’W:jmwlm%a%h
srevgavinesosay 53 uazldetindevar 29 dwiansly
A5749dl 3°

Javaugue WuIndlgUae TG M3daduswiu small
lymphocytic lymphoma 1 518 mmmmsaemaugitﬁﬁgq
Tusyuuidesuasmalandaldenaivatn uainnissiSus
vodlsndn 5 afiluszerinm 12 U menddldfunsugnde
lunszan Q’ﬂ’mmmmﬂé’umm&Jsmma&mamuvifﬁﬁy’ﬂuszw
Beauazmalalasnada®

n1sugnanela

masuiulsenes TG Wulagnedh q wasdngniglndoss
svuzgevnefevar 44 1 5 U wagovay 76 A 10 U° ms
Ugﬂa'wlm?mﬂuﬁ%‘mﬁﬂwmﬁwm ITG andoyanis
Ugnanelaneuntiinui-lenialunisiiadudives ITG
Aoud19ae’ INNsTIUTINTRYALY 4 MsAnvInuIINTSNTUIN
Dudwes TG Tulafilssunsugnanedifelesas 58 lag
Anuginglutaszezing 1,56 U fauanduased 4%
Nasr iwmwu;ﬁﬂwﬁlﬁ%’umsﬂqﬂdﬂﬂm 3 578 wunsndudugh
194 1TG 'vgrmaT,maLﬁ@%wé’qrniﬂgﬂmzﬂmiuﬁdfm 4-10 wiiow’
Miki 1891 1 578 wumsiaugves TG waagnenele
diea 22 Ju” egnlsinnunisgnaneleilaladenialunis
Snwlsa ITG LLazL‘fluﬂ’ﬁ@mmqﬁi'faiﬁt,t,r@'ﬂaaLﬁu%uVLé'Sﬂﬁa&J”
msdnwnsfnduiwes 6 luleildsumsugnaeeudig
nanuane laeanndnlasunissnuinieg pulse methylpred-
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BK virus nephropathy (BKVAN)
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Protein Energy Wasing in AKI

Patients who present with sepsis should be
suspected for AKl and,

vice versa,

those who present with AKI should be suspected
for sepsis as well.

SGA A- Normal nutritional status
SGA B - Mild to moderate malnutrition
SGA C - Sevre minutrition

EDhospital
‘admission

Peerapornratana S et al. Kidney Int. 2019

MPGN pattern of injury

Complement-
dominant

v
Complement-
mediated
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