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Abstract: Living with chronic kidney disease (CKD) is associated with hardships for patients and their
care-partners. Empowering patients and their care-partners, including family members or friends involved
in their care, may help minimize the burden and consequences of CKD related symptoms to enable life
participation. There is a need to broaden the focus on living well with kidney disease and re-engagement in
life, including an emphasis on patients being in control. The World Kidney Day (WKD) Joint Steering
Committee has declared 2021 the year of “Living Well with Kidney Disease” in an effort to increase
education and awareness on the important goal of patient empowerment and life participation. This calls for
the development and implementation of validated patient-reported outcome measures to assess and
address areas of life participation in routine care. It could be supported by regulatory agencies as a metric
for quality care or to support labelling claims for medicines and devices. Funding agencies could establish
targeted calls for research that address the priorities of patients. Patients with kidney disease and their
care-partners should feel supported to live well through concerted efforts by kidney care communities
including during pandemics. In the overall wellness program for kidney disease patients, the need for
prevention should be reiterated. Early detection with a prolonged course of wellness despite kidney
disease, after effective secondary and tertiary prevention programs, should be promoted. WKD 2021
continues to call for increased awareness of the importance of preventive measures throughout
populations, professionals, and policy makers, applicable to both developed and developing countries.

Keywords: patient empowerment, care-partner, low-middle-income countries, health policy

1. Patient Priorities for Living Well: a Focus on Life
Participation

CKD, its associated symptoms, and its treatment,
including medications, dietary and fluid restrictions,
and kidney replacement therapy can disrupt and
constrain daily living, and impair the overall quality
of life of patients and their family members.

Consequently, this can also impact treatment
satisfaction and clinical outcomes.' Despite this, the
past several decades have seen limited
improvement in the quality of life of people with
CKD.' To advance research, practice, and policy,
there is increasing recognition of the need to identify
and address patient priorities, values, and goals.’

Several regional and global kidney health projects
have addressed these important questions including

the Standardised Outcomes in Nephrology (SONG)
with more than 9,000 patients, family members, and
health professionals from over 70 countries.””
Across all treatment stages, including CKD, dialysis
and transplantation, SONG participating children
and adults with CKD consistently gave higher
priority to symptoms and life impacts than health
professionals.”® In comparison, health professionals
gave higher priority to mortality and hospitalization
than patients and family members. The patient-
prioritized outcomes are shown in Figure 1.
Irrespective of the type of kidney disease or
treatment stage, patients wanted to be able to live
well, maintain their role and social functioning,
protect some semblance of normality, and have a
sense of control over their health and wellbeing.
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Symptoms

Disease

Life impacts

Ability to work

Ability to travel

Ability to study

Impact on family and friends
Financial impact

Dietary restrictions

Lifestyle changes

Social activities

with Kidney |

Strengths-based

approach

Build resilience

Strengthen social connections
Increase awareness and
knowledge

Access to support

Build confidence and control with
self-management

J

., Clinical strategies
Preserve kidney function
Patient-friendly lifestyle and diet
Pharmacological management
Delay dialysis start if possible
Incremental transition to dialysis
Patient-centered dialysis

prescriptions

Figure 1 Conceptual framework of “Living Well with Kidney Disease” based on patient centeredness and
empowering patient with focus on effective symptom management and life participation

Life participation, defined as the ability to do
meaningful activities of life including, but not limited
to, work, study, family responsibilities, travel, sport,
social, and recreational activities, was established a
critically important outcome across all treatment
stages of CKD."” The quotations from patients with
kidney disease provided in Box 1 demonstrates how
life participation reflects the ability to live well with
CKD." According to the World Health Organization
(WHO), participation refers to “involvement in a life
situation.” This concept is more specific than the
broader construct of quality of life. Life participation
places the life priorities and values of those affected by
CKD and their family at the center of decision
making.

The World Kidney Day Steering Committee calls for
the inclusion of life participation, a key focus in the
care of patients with CKD, to achieve the ultimate
goal of living well with kidney disease.

This calls for the development and implementation
of validated patient-reported outcome measures,
that could be used to assess and address areas of life
participationin routine care. Monitoring of life
participation could be supported by regulatory
agencies as a metric for quality care or to support
labelling claims for medicines and devices.
Funding agencies could establish targeted calls
for research that address the priorities of
patients, including life participation.
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Box 1. Quotations from patients with CKD related to priorities for living well

“I don't want to think about dying from my disease. | want to be able to live well with my

disease.” — Patient with CKD

“Life participation is most important because without it, you can't do anything.” — Child with

CKD

“Maybe it's as simple as asking patients whether, how well they are able to participate in
the life that they want to lead because it's going to be different for different people” —

Kidney transplant recipient

“Everyone has to face death, what | would like to have is a good quality of life rather than to

face death.” — Kidney transplant recipient

“So, it doesn't aclually really matter what the numbers say, and some of my numbers should
have suggested that | should be feeling a lot worse than what | actually was, it's about how

much | feel | can do and participate in my life and feel normal.” — Patient with CKD

“I'm still living. | get out of bed, and I'm still living and still breathing. As long as | can do

that, I'm going to carry on and be positive because life is short.” Patient with CKD

“I put life participation because | know that looking from the outside, | know [his kidney
disease] stops [him] from thinking bigger. . .Although that’s really big, there's this life that

has to happen at the same time." — Family member

“Amazed at comments from professional(sic) about travel, free time, etc they seem to think
the mechanics of dialysis far more important. Dialysis is a treatment which keeps us alive to

live a life, not just to wait for death. — Patient receiving dialysis

“| prefer to be above ground, then below ground. So why not enjoy life whilst being above

ground.” Adam Martin

“Over the years, | have learned to worry less, control my emotions, and not fear death. [
keep my mind active. | follow the advice of the philosopher-emperor Marcus Aurelius to
love the hand that fate (has dealt me) and play it as (my) own'. Living well with CKD means
to live the best life | can in the time | have available....Living well with CKD is the same as

living well." — Tess Harris

“While CKD brings me some limitations, | can maximize the possibility to live well. | kept

working when | was doing hemodialysis. After transplant, | could live: study, work, travel,

marry, have children, and service the community.” — Maggie Ng

*Personal communication; quotations are identified by name with permission
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2. Patient Empowerment, Partnership and a Paradigm
Shift towards a Strengths-based Approach to Care

Patients with CKD and their family members
including care-partners should be empowered to
achieve the health outcomes and life goals that are
meaningful and important to them. The WHO defines
patient empowerment as “a process through which
people gain greater control over decisions or actions
affecting their health,” which requires patients to
understand their role, to have knowledge to be able
to engage with clinicians in shared decision-making,
skills, and support for self-management. For patients
receiving dialysis, understanding the rationale for a
lifestyle change, having access to practical assistance
and family support promoted patient empowerment,
while feeling limited in life participation undermined
their sense of empowerment.”

The World Kidney Day Steering Committee
advocates for strengthened partnership with patients
in the development, implementation, and evaluation
of interventions for practice and policy settings, that
enable patients to live well with kidney diseases. This
needs to be supported by consistent, accessible, and
meaningful communication. Meaningful involvement of

patients and family members across the entire
research process, from priority setting and planning
the study through to dissemination and implementation,
is now widely advocated.” There have also been
efforts, such as the Kidney Health Initiative, to involve
patients in the development of drugs and devices to
foster innovation.” We urge for greater emphasis on a
strengths-based approach as outlined in Table 1,
which encompasses strategies to support patient
resilience, harness social connections, build patient
awareness and knowledge, facilitate access to
support, and establish confidence and control in
self-management. The strengths-based approach is
in contrast to the medical model where chronic
disease is traditionally focussed on pathology,
problems, and failures."” Instead, the strengths-
based approach acknowledges that each individual
has strengths and abilities to overcome the problems
and challenges faced, and requires collaboration
and cultivation of the patient's hopes, aspirations,
interests, and values. Efforts are needed to ensure
that structural biases, discrimination, and disparities
in the health care system also need to be identified,
so all patients are given the opportunity to have a voice.

Table 1 Suggested strategies for “living well with CKD” using a strengths-based approach

Strengths-based approach Suggested strategies

Build resilience ']

Identify or provide strategies and resources to manage

stress and functioning when encountering challenges, adversity and trauma (e.g. commencement of dialysis)

Harness social connections ®

® Support family membersicaregivers

Facilitate connections with other patients to learn coping strategies and for support

Build awareness and .

knowledge ™

Provide education (including practical advice) on diet and lifestyle modifications
Understand, identify, and address the potential impacts of CKD (e.g. cognitive function).
® Encourage patients to ask questions.

® Encourage the use of knowledge to empower and prepare for the future.

Facilitate access to support

occupation therapists)

® Refer to allied health care professionals (e.g. dietitian, social worker, mental health professionals,

® Provide support that enables the patient to participate in important life activities e.g. work.

Establish confidence and °

control in self-management non-dialytic care)

Support informed and shared decision-making (including dialysis, kidney transplantation, conservative or

® Encourage patients to learn to "get in tune” with what works well for them and to voice any concerns, and
work together to develop better management strategies to enable patients to feel better.
® Provide strategies to prevent or manage complications (e.g. infection)

Support open communication regarding goals, concerns, and priorities

Abbreviations: CKD: chronic kidney disease (not receiving kidney replacement therapy)
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3. The Role of Care-Partner

A care-partner is often an informal caregiver who
is also a family member of the patient with
CKD."They may take on a wide range of responsibilities
including coordinating care (including transportation
to appointments), administration of treatment including
medications, home dialysis assistance, and supporting
dietary management. Caregivers of patients with
CKD have reported depression, fatigue, isolation,
and also burnout. The role of the care-partner has
increasingly become more important in CKD care
given the heightened complexity in communicative
and therapeutic options including the expansion of
telemedicine under the COVID-19 pandemic and
given the goal to achieve higher life expectancy with
CKD."” The experience of caring for a partially
incapacitated family member with progressive CKD
can represent a substantial burden on the care-
partner and may impact family dynamics. Not
infrequently, the career goals and other occupational
and leisure aspects of the life of the care-partner are
affected because of CKD care partnership, leading
to care-partner overload and burnout. Hence, the
above-mentioned principles of life participation need
to equally apply to care-partners as well as all family
members and friends involved in CKD care.

4. Living with Kidney Disease in Low-Income Regions

In low and lower-middle-income countries (LICs
and LMICs) including in sub-Saharan Africa, South
East Asia, and Latin America, patient's ability to
self-manage or cope with the chronic disease vary
but may often be influenced by intemal factors
including spirituality, belief system, and religiosity,
and external factors including appropriate knowledge
of the disease, poverty, family support system, and
one's grit and social relations network. The support
system comprising healthcare providers and
caregivers plays a crucial role as maost patients rely
on them in making decisions, and for the necessary
adjustments in their health behavior.™ In LIC regions,
where there are often a relatively low number of

kidney care providers per population especially in
rural areas, a stepwise approach can involve local and
national stakeholders including both non- governmental
organizations and government agencies by 1)
extending kidney patient education in rural areas, 2)
adapting telehealth technologies if feasible to educate
patients and train local community kidney care
providers and 3) implementing effective retention
strategies for rural kidney health providers including
adapting career plans and competitive incentives.
Many patients in low resource settings present in
very late stage needing to commence emergency
dialysis." The very few fortunate ones to receive
kidney transplantation may acquire an indescribable
chance to normal life again, notwithstanding the high
costs of immunosuppressive medications in some
countries. For some patients and care-partners in
low-income regions, spirituality and religiosity
may engender hope, when ill they are energized
by the anticipation of restored health and spiritual
wellbeing. For many patients, informing them of a
diagnosis of kidney disease is a harrowing
experience bath for the patient (and caregivers) and
the healthcare professional. Most patients present to
kidney physicians (usually known as “renal physicians”
in many of these countries) with trepidations and
apprehension. It is rewarding therefore to see the
patient's anxiety dissipate after reassuring him or her
of a diagnosis of simple kidney cysts, urinary tract
infection, simple kidney stones, solitary kidneys,
etc., that would not require extreme measures like
kidney replacement therapy. Patients diagnosed
with glomerulonephritis who have an appropriate
characterization of their disease from kidney biopsies
and histology; who receive appropriate therapies and
achieve remission are relieved and are very grateful.
Patients are glad to discontinue dialysis following
resolution of AKI or acute on CKD. Many CKD
patients who have residual kidney function appreciate
being maintained in a relatively healthy state with
conservative measures, without dialysis. They
experience renewed energy when their anemia is
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promptly corrected using erythropoiesis-stimulating
agents. They are happy when their peripheral cedema
resolves with freatment. For those on maintenance
hemodialysis who had woeful stories from
emergency femoral cannulations, they appreciate
the construction of good temporary or permanent
vascular accesses. Many patients in low resource
settings present in very late stage needing to
commence emergency dialysis. Patients remain
grateful for waking from a uremic coma or recovering
from recurrent seizures when they commence dialysis.

5. World Kidney Day 2021 Advocacy

World Kidney Day 2021 theme on ‘Living Well
with Kidney Disease’ is deliberately chosen to have
the goals to redirect more focus on plans and
actions towards achieving patient-centred wellness.
“Kidney Health for Everyone, Everywhere" with
emphasis on patient-centred wellness should be a
policy imperative that can be successfully achieved
if policy makers, nephrologists, health care
professionals, patients, and care partners place
this within the context of comprehensive care. The
requirement of patient engagement is needed.
World Health Organization (WHQO) in 2016 put out an
important document on patient empowerment (WHO
2016): ‘Patient engagement is increasingly recognized
as an integral part of health care and a critical
component of safe people-centred services.

Engaged patients are better able to make
informed decisions about their care options. In
addition, resources may be better used if they are
aligned with patients’ priorities and this is critical for
the sustainability of health systems worldwide.

Patient engagement may also promote mutual
accountability and understanding between patients
and health care providers. Informed patients are
more likely to feel confident to report both positive and
negative experiences and have increased concordance
with mutually agreed care management plans. This
not only improves health outcomes but also advances
learning and improvement while reducing adverse

events.’ In the ISN Community Film Event at World
Congress of Nephrology (WCN) 20 (ISN Community
Film Event 2020), it is good to see a quote in the film
from patients: “Tell me. | will forget; Show me. | will
remember; Involve me. | will understand.” ISN Global
Kidney Policy Forum 2019 included a patient speaker
Nicki Scholes-Robertson from New Zealand: ‘Culturally
appropriate and sensitive patient information and
care are being undertaken in New Zealand to fight
inequities in kidney health, especially in Maori and
other disadvantaged communities.’

World Kidney Day 2021 would like to promote to
the policy makers on increasing focus and resources
on both drug and non-drug programmes in improving
patient wellness. Examples include funding for
erythropoiesis-stimulating agents and anti-pruritic
agents for managing anemia and itchiness
respectively, just name but a few.'” ™ Home dialysis
therapies have been consistently found to improve
patient autonomy and flexibility, quality of life in a
cost-effective manner, enhancing life participation.
Promoting home dialysis therapies should tie in with
appropriate ‘assisted dialysis’ programs to reduce
patient and care partner fatigue and burnout. Also,
examples like self-management programmes,cognitive
behavioural therapy, and group therapies for managing
depression, anxiety, and insomnia should be promoted
before resorting to medications.'” The principle of
equity recognizes that different people with different
levels of disadvantage require different approaches
and resources to achieve equitable health outcomes.
The kidney community should push for adapted care
guidelines for wvulnerable and disadvantaged
populations. The involvement of primary care and
general physicians especially in LICs and LMICs
would be useful in improving the affordability and
access to services through the public sector in
helping the symptom management of CKD patients
and improve their wellness. In the overall wellness
program for kidney disease patients, the need for
prevention should be reiterated. Early detection with
a prolonged course of wellness despite kidney
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disease, after an effective secondary prevention
program, should be promoted.™ Prevention of CKD
progression can be attempted by lifestyle and diet
modifications such as a plant-dominant low protein
diet and by means of effective pharmacotherapy
including administration of sodium-glucose transport
protein 2 (SGLT2) inhibitors.” WKD 2021 continues
to call for increased awareness of the importance of
preventive measures throughout populations,
professionals, and policy makers, applicable to both
developed and developing countries.™

6. Conclusions

Effective strategies to empower patients and their
care-partners strive to pursue the overarching goal of
minimizing the burden of CKD related symptoms in
order to enhance patient satisfaction, health-related
quality of life, and life participation. World Kidney Day
2021 theme on ‘Living Well with Kidney Disease” is
deliberately chosen to have the goals to redirect
more focus on plans and actions towards achieving
patient-centered wellness. Notwithstanding the
COVID-19 pandemic that had overshadowed many
activities in 2020 and beyond, the World Kidney Day
Steering Committee has declared 2021 the year of

“Living well with Kidney Disease” in an effort to
increase education and awareness on the important
goal of effective symptom management and patient
empowerment. Whereas the World Kidney Day continues
to emphasize the importance of effective measures to
prevent kidney disease and its progression," patients
with preexisting kidney disease and their care-partners
should feel supported to live well through concerted
efforts by kidney care communities and other
stakeholders throughout the world even during a
world-shattering pandemic as COVID-19 that may
drain many resources.”

Living well with kidney disease is an uncom-
promisable goal of all kidney foundations, patient
groups, and professional societies alike, to which the
International  Society of Nephrology and the
International Federation of Kidney Foundation World
Kidney Alliance are committed at all times.
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Dialysis-related amyloidosis

Jongthanom Towised, Thawee Chanchairujira
Division of Nephrology, Department of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidol University

Abstract

Dialysis related amyloidosis (DRA) is caused by the increase and accumulation of B2-microglobu|in
(B2—m) type amyloid substances among patients receiving renal replacement therapy. Clinical
manifestations of DRA include chronic joint pain, carpal tunnel syndrome, destructive arthropathy and bone
cysts. The accumulation of B2—m in various visceral organs is less common than that of other amyloid
substances. Risk factors for the occurrence of DRA include decreased renal function, long duration of renal
replacement therapy, low-flux dialyzer, bioincompatible membrane, unqualified water purification systems,
stimulation of the amyloidogenic pathway by glycosaminoglycans, serum amyloid P component,
proteoglycan, apolipoprotein and advanced glycation end products. Due to the lack of specific
characteristics, diagnosing DRA requires history taking, physical examination and some additional
investigations. Preserving residual renal function is the most important prevention strategy of DRA, increasing
removal of BZ-m using high-flux dialyzer or online hemodiafiltration and maintaining the quality of water
purification systems. The best treatment for DRA is kidney transplantation, which should be considered
among all affected patients without contraindications.

Keywords: amyloid, amyloidosis, dialysis related amyloidosis, B2-microglobu|in, hemodialysis
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Increased B2-m production
® Bicincompatible membrane

e Water impurity

Decreased B2—m clearance
e Decreased residual renal function

® Type of Dialysis membrane
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Tunseandiu cortex uaz medulla DAWUANEREYBININATY
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nmsavaulunddenilonviliiAnnneialaduimen

(congestive heart failure) wSewalawiuAnd iz suuseld 910
1897989 Morris uazaniy Tull A.1.2019% wuirnaziiin
Tugiheflésumsthianaunleegnsdos 9 U uavithevioun

fldFunaitededunmidaneunulaneull a.a. 1980 uazdsll
welsipaunsazaudn 2 lulastnayduludhy egrelsion
mnwunsazauvesasuedassdluiumiinauniluain

eI msRasanavmnLedasesvindudilalten 2

lulaslnaydusiueie

l!i = ar | g ar 2/ = :{
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Bone cyst

Brown turmor
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- laiwu matrix calcification

87013, DINTILEAT UALHS - thete Taunl TINAUATITIINATEWRUEINTTTINTDL - UImnszgn
s o we = s He oW s - 4 o a w =
ATITNTHNBIUURANTT nmzueiiasylaganduiusiunivieniben - ATIANURALABRAHAUNFLTY TEFU LABLTES
H - o as al
- paveneTuRLasiitdIuE weavla¥a sailuuwistinsenanas
AL - Para-articular area - Long bone, jaws, ribs, iliac wines
. i g S o d g
- Axial skeleton, humeral head, carpal bones, hand | - 2719WUTIUAURILWUIDUTDS osteitis fibrosa
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Cardiovascular morbidity and mortality among patients with
chronic kidney disease: Risk and prognostic factors

Thana Thongsricome, Khajohn Tiranathanagul
Division of Nephrology, Department of Intermnal Mediicine, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Abstract

Patients with chronic kidney disease (CKD), especially those depending on renal replacement therapy, are at an
increased risk of cardiovascular diseases, which manifests earlier and varies in clinical spectrum more than that in
normal populations which is mostly due to coronary artery disease. Moreover, cardiovascular death remains the major
cause of death in CKD populations. Traditional risk factors such as diabetes, obesity and smoking are present in
nonkidney disease populations, kidney disease specific factors also contribute to more aggressive cardiovascular
diseases in this population. These risk factors include renal function decline defined by both decreased glomerular
filtration rate and increased albuminuria, metabolic derangement from declined renal function such as low serum high
density lipoprotein, chronic kidney disease mineral bone disorders such as hyperphosphatemia, hyperparathyroidism,
increased serum fibroblast growth factor 23, salt-water retention leading to hypertension and arterial stiffness.
Moreover, many novel uremic toxins may play a role in cardiovascular toxicity. Many cardiovascular prognostic factors,
including traditional risk predicting scores used in general populations, can predict risk of developing cardiovascular
morbidity and mortality among patients with chronic kidney disease such as some blood chemistry and biomarkers,
plain radiography, computed tomography of the coronary artery and abdomen, echocardiography and ultrasonography
to assess arterial stiffness and arterial wall thickness. All these prognostic factors might lead to risk stratification and

different management strategies according to individual patient risks, which constitute a part of precision medicine, in
the future.

Keywords: cardiovascular disease, chronic kidney disease, renal replacement therapy, prognostic factor, risk factor
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Particulate matter and chronic kidney disease

Patrika Takrutkaeo, Kajohnsak Noppakun
Division of Nephrology, Department of Medicine, Faculty of Medicine, Chiangmai University

Abstract

Air pollution is currently increasing. It causes numerous health problems especially respiratory and cardiovascular
morbidity. Air pollution is associated with increased mortality rates, hospitalization and deteriorating quality of life.
However, the impact of particulate matter (PM) on kidney function and chronic kidney disease is still guestionable. Most
evidence stems from epidemiologic and animal experimental studies. Thus, direct relationship between air pollution
and development of chronic kidney disease remains skeptical. Currently, emerging evidence supports the
pathogenesis of air pollution on deteriorating kidney function. Inhaled PM can trigger autonomic nervous system
imbalance, activate inflammatory responses, vascular endothelial dysfunction and arterial vasoconstriction leading to
worsening kidney function and development of chronic kidney disease. Thus, responsible authorities and society have

to be made aware of this threatening condition.

Keywords: particular matter, kidney function
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Iron supplementation among hemodialysis patients

Suthiya Anumas, Aphichat Chatkrailert
Nephrology Unit, Faculty of Medicine, Thammasat University.

Abstract

Iron deficiency is a common problem among hemodialysis patients, caused by several factors
including poor appetite, gastrointestinal malabsorption and systemic inflammation. Because the
consequences of iron deficiency are anemia, increased infectious risk, cardiovascular risk and increased
fibroblast growth factor 23 (FGF-23), iron supplementation is necessary. lron supplementation is
commonly administered via oral or intravenous route. The oral form is safe, low cost and easy to
administer, but the disadvantages comprise poor gastrointestinal absorption, nausea and vomiting. The
other form of iron supplementation is intravenous, which does not require gastrointestinal absorption and
can be regularly scheduled on hemodialysis days. However, the intravenous form is more expensive and
may result in allergy, hypotension and fever. Long term use of the high dose intravenous form can also
increase oxidative stress and infectious and cardiovascular risks. Maintenance treatment, provided at
regular intervals and at small dosage of iron administration to maintain iron status, may reduce
erythropoietin stimulating agent (ESA) dose. KDIGO 2015 suggests intravenous iron should be
prescribed to those with TSAT <30% and serum ferritin <500 pg per liter to increase hemoglobin
concentration and decrease ESA dose. TSAT and serum ferritin are also recommended to follow at least
every 3 months. In Thailand, the Thai Nephrology Society of Thailand recommends evaluating iron status

when hemodialysis is initiated and followed up every 6 months.

Keywords: iron supplementation, hemodialysis, intravenous iron, functional iron deficiency, anemia
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/ l \A s (Liver) 1,800 i
| 4

gadritarngain sinad TaeuTndidos
h )

600 finfiniu

qr!da 1-2 fiafindu/iu

= Beyis (mucosal cell)

- iflmien (blood loss)
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.
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U 1 angasiamdnluiienie daulasnenansdadomneiay 5

NAIINNILVINTINNEN

Tuamesumevasmmaniisaziimsnevausssioas
fmuesM A IadinAonLAY (erythropoietin stimulating
agent, ESA) amae wasifnnmedndniilvigihefiennsmilosie
gouwdy ANMUANARn0Y ANNEINIHlUNM YA InTUsEETy
anad wusas wasiwanudsdunsindle ndinnedaguuss
uanindudusrevnanu agidldndudewlanunduay
Wudnnmadedinaniseilauazvasnidon’

TulagiulimsAnwmuinnisvssmandsdwasionts
Waturesssdumsnssiumsinsyveasadinlusuaad 23
(fibroblast growth factor 23, FGF 23) duilugesluuiinantu
Mnwadnszgn (osteocyte) TnsasiiszdugedululanlaEoss
Tas FGF-23 fvthiindnlunismuauaugaveswoaneda way
seiuioniiui Seseduiigeiuves FGF-23 avdwmasionsdon
voslaiiiatu waeianszfunisiinlsaialauazuaoaidon
David V. uazaniz® levinmaveaaslumilaensyiulvivuiin
AMEMIBALAULATTIAEIAWAN NUTmyTiinznsinLEUYY
a¥ans FGF-23 Wity ufunsfautuvesnisusneenves
FGF-23 (FGF-23 cleavage) waz C-terminal FGF-23 W#g
annsadnwstiues intact FGF-23 Wl wsilunyiiillsala
Bo%1 nuiriinisiiunisadns FGF-23 us FGF 23 cleavage
viauunmsadly Suilveedunes intact FGF-23 iy soss
finswersmmanuduiusvesnizuiasnmaniun sy
Tues FGF-23

Hirokazu H. wazanz’ IvinsAnwludnmdileens
gansluiithelmmedesiveddunsrendensiuu 282 51
e BEeANTIMART SYBZIATLY 6 HIBU NUTIHIU intact
FGF-23 gatiu Tnsduwusiusydumeinu (ferritin level) fish
\usternanuu fnaeiifoaginsiismmannaunues
finagawanseiu FGF-23 16

sioulul 2019 Hirokazu H. uazanz” lavinnsAinwilu
HthelameBet Aredlisunsviendendmnu 123 116 Tnouts
snmasinseeniiumungu fe nauiilisusmwannaunuma
vaonden dUnias 1 A S 22 T8 nauilldsusg
widnmawnuyensiulsemu sauulasugansysiunoamn
luidenviiafiismmanidudiulsenau (iron-containing
phosphate binder) $1uau 17 38 wagduivderonguils]
Ismminnaunuias Wevhmansaadentudl 3, 5, 7 uas 14
Y8INSANY NUTATUT 14 vesmsAnmsziuneasluidon
meananaulifiaauansistueesiideddgmieada seiu
wie3Auluiden (serum ferritin) gsnainlunduitldsinwan
nauvusaesnay seumuBufvemuaeiuluden
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(transferrin saturation; TSAT) ﬂuaanﬁjmﬂﬁﬁmméﬂmmuma
waondenmwinfunauiiluldsinmannauny wisedu intact
FGF23 lunguitlemamdnnaunumanassidendindugendn
naudu 9 PHitdasuihnsismmanauumsviasnidend
o19iluade sy intact FGF- 23 Taglilufusedunaaia uas
AIWNUBATIVRIsWMIWEN (iron metabolism)

Tuthytufudhgdonnisunsmvaneiadssasonisiiy
Jures FGF-23 uadiliddoatuauunsliaminnaunuiie
ansysu FGF-23

N1531Ad8A1METAINNITVINGIAWEN
msidadunnsdainnissman lasdnfendenisnsia
-y s é o al ) 4 i
serum ferritin FafnuusiumuUBinasmmaniayaulusne
walugUeiwenidenmewaiadlaiioy wualdy serum ferritin
. & y i g wd
gINIAUUNRINTIRYNNTLAUIINAIEAIBNAUITETY Aatiy
wneusiaadunzensnman (absolute iron deficiency) Tu
w = = o E = = q s b \
duaeivendonmeinsedeiion Ielm serum feritin Fnd
ar 1 ) 4 1 ] as
200 wilunusiefiadans Sgenimsiladenmenisviaenman
oAUl wazRiansansiunual TSAT finninsesay 20°
Functional iron deficiency wsUdidu (hepcidin)
= o o= W w o v o= | o |
WulUsiuiiaseaindu vimt1iinauaun15euaes19man ki
o oA w | = . '
Tusfiumigeuivas Yewvolswasiu (ferroportin) naame
Tuwadanld (enterocyte) smwidnasunniaili Ferric (Fe3+)
= = 5 -
waggrsmdiviiuABuT Ferrous (Fe2+) Tnutowlssiviainsdniva
(ferric reductase enzyme) uagniingwadanlduiuniedia
yudslanglanauvivded 1 (divalent metal transporter 1;
DMT1) 97nduaudsennaInwadaildnIumie ferroportin uay
=) = = . ' 2
gneondladiufewtiu Fe3+ lasieuisaiiu (hephaestin) fout g
| = = 2
nsvuaien dlumadou 9 Miiuavausimwan feroportin 9y
-] L 4 i =]
vimtidunsesntessiaman nwadiudnseuaion lng
T a e ar o a4 1
hepcidin 3gviutihfildusanaugunisiiiv ferroportin 1W1g
waauazaane ferroportin llldumaniuvessigman s1sme
=3 [] a - i3 [ = i3 =
Jebignunsathsgmanivltlunisasiadadoaunsls lneund
dlosunievinsigwman wiedinanssdumsadiadedonuas
(7] . = -3 o & a 5
5% hepcidin Tuldenavanasitlvisnguwangninnldle walu
J ol =i ar é‘ s 1 -]
auldlsalaGefriinmvdniauFediluisneriilinmsaivay
N15114U984 hepcidin Raunily namfeiinensggumsaing
L - & fas ow o wr & =
hepcidin WnTulaglidiusiusSunasmman ilvisamand
4 i a w =1 = w
avaliluwad bisunsadesnlulalunsasiadlndonunsle
MnTameeglunizvnsinan Jufinane functional iron
deficiency @svnnmsaaidanazwuinen TSAT m WATERU serum
g a e W gas § @ a & w
ferritin nduge laidiusiu TSAT Bulhummnanamednaulesy

A1 functional iron deficiency Wiilvisamegitheliannsg
a d a4 . 2 oas 5 =
tThdniiavauliunlilunisadadindenundld funisiansan
s L & o e s o W a o - \
gheleneFeddliarudndudeddsmumannawnunialyl
JasioeRiaTna TSAT sauruan serum ferritin waue dslaguu
s1ewanmenny Ivsguiuuiulsenu Tinaveendond uay
wuusaudiemandes windeudsuuusuysemusasuuuli
MavannLdons

[EHEE
—* (Hepcidin)

usnTnains
{macrophage)

sImmBneInenT (Diet)
Fede

|

Feze S0 Fa2e

iy Fede fueritn

wnibayialdiin ik Q Q
(Entorocyta) )
Tenszan Q Q
(bone marrow) Q
windlulnadw
Iremoghobin prodution)

waniiion (vessel)

= as a4 w Vooa
E‘U'ﬂ 2 FHEVUB R UDIGIREARN ARKUAIN LONANTENEMMUIBEY 9

nsliiswdnnaunuviiafuussnunazeiailimg
naanaanan
o ar = 1 =
swmaNARILKULSUUsEUIwuUeslulssmelne 4
3 guiuu 1A ferrous fumarate, ferrous sulfate uag ferrous
sluconate FwandlviduUsznauvessmman (elemental
iron) 5aay 33, Seuar 20 waviovay 12 ANUAIRU LneUUIe
nkva & A . | &
AlEnsnzYInsINmanAsUIIMAINUTENDUYBI AN
100-200 fiadnsusiaiu
Yomassmmanuuutiiniuusenu fle :1egn Uimseie
| = s 4 5
wignalidyvnisgeduinaildanas esnn’
L2 J @l 4 o . . o v L]
1. ghelsalniEeds sy hepcidin g vilvinsthsg
wdnlula Gululadeendnund
LTS w ar =] ' Y P '
2. fthwenasasiulssmusmmaniunueeinduy i
gnanUiunameamn (phosphate binder) enannsalunssinig
2113
3. fthedusulssmueues viialieuiulsevuen 1ies
w = a ' ] [ ¥ 4 Yo
PINNATI9ABIBINTTTUUTENTUEN Y ViosBauuuyiae ATuld
2384
MslsmmEnVaWYILY WReREeRmSNNI T uUYINN T
WTEBNEEIANALE WATUTNTENEENNN T WAkNMERIN1 TSN
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W e & Pow oA & 8 w
anunsawdlalaingihessldsusgmanuiiuiunmdsesnsly
= Py e = = =lo e o q o =
93¢ InglaisoadilmiBosnspa@unald Jeezidliudluntizdn

ladndnnslismuminednfutseniu
MNN5ANE1W0Y Adhilary L. uazauz'? ¥n1smaassuuy
duuaviinguaiuny (randomized control trial; RCT) Tnglv
iron sucrose MIaRALEDAR 200 HadnTu F1uau 5 A1 Wey
Wisuiunislii ferrous fumarate 152 fiadinsu vfiaduuszvnu
ar 5 LI 1 ﬂJ o .
Tuaw 3 ATY nuIFeuaz 60 vaeNaNNlaTU iron sucrose 14
wasadans Heinszivdlilnaluldannni 1 nusewndans
| a e o ' = a
#1 30 Ju vousiiliiiesiouas 40 Tunau ferrous fumarate Fisgsiu
= ﬁl 2 1 o/ 1 = ﬂJ ar
glulnaduwiialauinnia 1 nSusiow@ansi 30 Ju
INMSANYIYBY Danial S. warAne™ Yinsias g
(meta-analysis) 310 RCT viaviug 24 nsane IeediUszeng
= o =] 8 = o a s = 13
whmsfnu Jduftheimdameunilasmenswenden’ nns
= at o T ; ar
Anw Andlusanadasdiuau 818 518 wariilszansisalaisess
sygy 3-5 8n 13 n13fnw Anduenanadasdiuau 2,369 s1e
ynnsanulismmanvaunurtinfulseniu Wisuifleuiunis
Tswmdnainilimsvassdond wuirithefldiusmmdn
yilolvivavaonidendilninsisduressyaudiulnaty
AN 1 ndusewdans dseninisiisawantiindulseniu
i 4w g o o 4 &
TnediAAudssduing (relative risk) 2.14 i1 ArRuTRNY
#¥ovay 95 (95% confident interval) 1Tu 1.68 — 2.72
. : 2 2 a w o e oA
Ferric citrate \lusmwinuiindulsenusiln Mldeusd
wanfe HvanUiunanedine (phosphate binder) uaginig
Anwansliifiuinen ferric citrate aunsoiau3unn TSAT
wag serum ferritin lelae Lewis J. wavansy' lovimsnisfinu
o = = =
wuu RCT luenanaiias 442 518 Avlenidonsainioslnifioy
as 1 I =J 24
TnewFeuiisumspvnussriuneamsluden sevinnaguitls
; ;. = o ' w 4 "
ferric citrate L‘V]FJ‘UﬂUﬂQumﬂB’lﬂ’JUﬂuwﬂﬁLWWﬂu 9 (calcium
acetate 30 sevelamer carbonate) uagdnmuwnaluiiuszey
e 52 dani InsuenwileanaanisfinuUsedviznmm n1sau
Woawlmludonuds wuinauitl ferric citrate nsifiuTuvos
serum ferritin TSAT wavszaudlulnaduludonss uenaind
ganud1 Puanglisfisesldsusmmdnmaunmimaonidion
o = | oa B owaw 2 ; o s
miitoendn Bnvisdsld ESA vuimtieendn TnediAn serum feritin
qi ol L ?‘j =1 q!l I ql
ygeani 24 Ui nuuazililiine Ineriadeved serum
ferritin 1 52 &Uni fim 895 wlunsusiafiadans dmsu TSAT
| :J s g a ﬂh: = 4 s
rdifgeani 12 dUavi nantuazduuiluund lngseau
1al
TSAT aginfosay 40
NMIANEINUIIe ferric citrate Huuliimsgnaadiidi
' ' =3 ar ot A 'y 13
snmelsirnhemwdnmawnuslinsudsen sty wigslinsiu
nalnwudadierainanasasnatunsgnaadulaiindulu

a ] ] 4 ' L2 4 (=3 = 4
fusmbsdufinaanglefitl visfaainUsinasiamandas
' @ o et A g o ..
s WWENNAWILWUUSUUsEIMUshY Aodiely ferric citrate
= as v 2 .
Turinaannsamuausziunpamale 92il elemental iron
N N VI ) = ar w
1,200-2,400 daansuneau "LIms*‘ﬂﬁ’lﬁﬂm’giﬂLL‘UU?‘UU‘;’BWMWJ@U
#U5101 elemental iron 200 fadnSusioTu ussheUius
&=l S 0 ow ow o= = ﬁ
wmangend Jednlusestinsfinulusveseniisnnuides
Tunsianmzwaniiiu Jagiuisdilifins ferric citrate 1
Tiviadioannpamanaznsiidusiaumdnmeuyu dwdu KDIGO
e, 2555" Wieuusilunishisiumdnnaunulagling
= o d ) | < & w < =
wasadanidunanlugiefinenidessieiniaslnien

wuNUeATYRIS I MANALUYTiaT [ aeaLEand
uazAuduie

sudnnawnuriaiilinimvaenden Shgninieun
Tugdues ferric iron szneusiufuansusznavaiinaslulewse
(carbohydrate complex) Wahdimeansusenauvessn
widn (ron complex) Hegnazuuishiglawulafiden (reticuloen-
dothelial system, RES) ¥irnstepdaat Mmen1snauiuves
wad (phagocytosis) wazifivazausmwanlusmelneduiy
ferritin Wasimedosnislismman syminazgndidesesn
wuarudslUfising 4 Tneduiu transferrin

detinmslismmdnnauumvasaidens Vnasg
widngauluden (total serum iron) IfisitussnesInd? uas
futu transferrin auinnagduduiu (oversaturation) Tng
swandiuninzeglugluessimmaniililéiuiu transferrin
(non-transferrin binding iron, NTBI) aluasiineliinans
oyyABATEANNAN AWTUTERU serum ferritin aeiiaAuAIAN
Tunends®

m3awa’éaisﬁtﬁﬂﬁwﬂuéﬁmﬁ'\'}’aawaxﬁwaﬁieﬂwﬁwms
oo (ONA) uarlusfiusng q Snsfnewuh smwdnnaunu
AlkzdusSunasuladadles (malondialdehyde, MDA)
Fadumseyyadasy viliAansvhanuinunfveswadidey
yaanaiden (endothelial cell dysfunction) MasauI
wadAnund (abnormal cell proliferation) waswileathlviAn
magnETesARLUUBYNaNINTA (cell apoptosis) AswAlY
thefirudssislsailauasmnenifeniinty vennntuss
ninmauymsiaflimeveondenddelums Ransdniy
Tusnane Taedunnaingiheagiusunm Creactive protein
(CRP) gediu dwmiusediu serum ferritin aefiAngeduiuiy
ionafiunaiianyfiseinmssniau wiedunannnsifaiy
vosswmdnlusiens venaing aseunadasydilinaraszuy
nidurty Teeilidindenundnisuwhilinuniuay
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uagdl phagocytosis fRaundly®
vnsinslismmanUSnaanniiuly vielilugiheviis
winazauiunnagudn srandannesimmanidu waeilia
N smouaussne ESA amas (ESA hyporesponsiveness)
simaniiduuasnnituluasgnilufivazauiisy vidlviAa
ssitadisy Tasianizegads flheiiiinishndieldadusniaud
vioTegifn Feenvdmalvimsynauesiuugadlunevdsls
uen9Intl smimaAniiFinaguAuly viliAnmanseduead
yiaegan (macrophage) Tu RES wawwiiliszsiu hepcidin Tu
Goniity dwaliifnnisBunnamaenidenuts (arteriosclerotic
plaque rupture) Faduwminvesmaisiseilawazuasn
danla’
FeduSsiinneremunsaamyiinasguminiavasiusu
wemelunsidadunemaniiu lnsnsaimBuusamsnlu

ilastu (liver iron content, LIC) TasandmnaTulall o 1N

Pan wevandusmsintuidenu STetilutagiufesyuy
MsaTImMAINMsHiowasELIivEN (magnetic resonance
imaging, MRI)"® luaunfiSuilsmwdnavausnniiuly @ LIC
azannnda 50 lulmsnfudedns dsduiudiuen serum feritin
funnndn 162 wilunfudediadans'’ FamnRersandugiaed
Wonidendneirdadlatienuds i serum feritin deugnsuniu
shemssniauEess dauviliien serum fertin gandnasndiu
354 FeldmansmhluiFeudisudiue LIC auundle aenals
Amunavin MRI TuitheynaeenaarlildiBamenyan Wesann
saslfsuysranaiiguan fafunsiadulalisigmdnvaun
ipilvimaviaenidonsi Taefiasaainel serum fenitin tu
Fasedliiansugnuaslssaunsaiduyana lngeaussend
NNMSANUTRILIN WU PIVOTAL trial” fiviinns@nu-lagly
sannaunuedailimavasaidend Tuguedifl serum
ferritin @sam 700 wnluniusiafiadidns uay DRIVE study™
fvhnsfnm Tasnslvisamdnneunuriadilimmvaoniden
slugtaefifsediu serum ferritin gegadl 1200 uluniusio
findans Fosaesmsfinuinsfuarnanluneasdeasely Tag
fuaesmsfnuazllldvims i nusaninasauiian
wilaifisnenueruRaunfuesefuisvessuusng q flenessndu
AmzusndauTeInETIMWMANAY

nmsthsqwanmaunusdaitlimamasadensiluldluns
uilun1izda
fadnmslissumannawnunaasndenonaagno v
Arnandeld uiasndlsfinnu smwdnduussdusenauiididsy
TumsaiadindenundliiioslnBilnsndfiu (erythropoietin)

H) = Joge el a
Bnviamsle ESA wieluwaweans erythropoietin f151enenEn
aras J ot e = 1A =
leprasmnanzlaneesininaduuiu laen ESA vuing
uanniikaEesrlianenuinuas Sidasenisnsedumwad
o o a P
U39 Wiumnaiduslunsinlsaviaendonanoiu wagiiarw
dedlunisiflsailawasrasndonse® ftuntslisnamuan
naunudadudsdndu uidesUsuillunisUsylomduazlnuled
v o 2 2 - ' =
feu leeprndeniianglugiienaainsiinmevaues
i 2 &= Bl 1 = 2y .&" at
sonslismuanvaunulad senslsinulugiaelsalaGess
:} ar A = o
Fadnvzdinne@eninnisnnsimmaniitinginnsinesuman
Tlalallét (functional iron deficiency anemia) faneBa3smen
P T T e a = o = ¢
Anamtngeu JehbrinisAnwfisdndiuaunnieUsylond
& - " .t é’
Tumslvismwmannaunu nanlagagy deill
n13An®wed DRIVE study eroup™ vinnns@nwiwuu RCT
ar o é B L2 s
Tuonananinsduau 132 518 ill TSAT tUssnniovay 25 sEeU
serum ferritin 500 - 1200 u1luniureliadans seAUAILL
duvesdlilnadutiosndt 11 ndusewddng Wisuifisusswin
nauillél ferric gluconate 125 fiadn3 $1uau 8 A%t ynaviaen
Bandh uaznduitlaildsmmannauny szegnaimsinesis
ol £ 1 1 . =l q‘
6 dUam wmm@nﬁlﬁ ferric gluconate dn1silasuLUaIDY
ar = P e w 5 ' ' o ar
seavdlulnadu MnAGusugauinnitegsiided g
s sl o o
atf WeWleuiunguinhildsimudnvaunu
N15@NwI DRIVE Il study? 1un1sAnwiiisiasan DRIVE
study 8n 6 dUat sausEEaT 12 e wasvisaasnaule
o w o w o w e
SunsuSurum ESA ednwseaudlulnalulviunnniie
Wiy 11 nfuseindans wuinguildsmmdnnaununus
usn @ansnanIuIRe ESA adla 7,525 mineana (intemational
. Vo 5 = i -
unit; IU) sieduai vaugiinguitldldsmmannaunuaiafli
NIRABALEDAM VUINNITIMET ESA Wisdnwnszaudlulnalu
v
Tudenlddsuntas
AsFnEwes AATEY. Vion adgamss uavany™ vns
finwn WUy meta-analysis NMsANE RCT 731 34 mMsdnw &
SunuardiAsIIuI 2,658 T1efibiinnrvnsigwin
(absolute iron deficiency) Aiadlsgau serum ferritin 1A
200 ulunsusiefiaddns wuinnsliswmanvauwnuieli
= o = -3 e LY - s =3
manasndenn duavinliszaudlulnalu seausimmantu
\&0R (serum iron) serum ferritin wag TSAT WuTu usnanl
Senusnanunnen ESA adlauszanm 1,506 + 427 wiheana
ot (U week) Inemsneudusssienslvsiamanieuny
Huwud sualtulaaasinIniiosesiu serum ferritin Gudutios
! @ 1 e ee o o - -
91 500 uluniuseladansudleieuiungui serum feritin
flanuunnan 500 wlunsumedadans
13N DOPPS study® YiMsANYILUY prospective
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cohort study Anwlugithewendensmeriaslaiion 9,471 1e
Tu 11 Yszwna TaouSsuion mslimamannaunuyiiaili
= a o e v = e w -
MamasaLdensm 3 nax fie ngufilaUsu 0 Badniu nqun
] L= [=) a ' 4 " 13 s
Ieviendn 300 fadnsu waznqud lunnimdewiniu 300
fadnsuseiiou wulnstismmannaunusieiilinisvasn
= o o = 5 ' | = :
WesrfUSinatdosndt 300 dadnsuseifiou Wiswesonis
snwszauBlulnadu Teglivinlisediu serum ferritin uay TSAT
= ' -
wWasuuUas waglidauiiuuinen ESA
nsAneuas DOPPS study™ ymMsAinwiwuy prospective
d a Y o aa W M e
cohort study ieiiasgvisnsinsideTinludthenlasusg
= g ow o = !
wannaunurdanlinimasmdondfiusunmusng § szozaan
- i 1 oy A 2 EJ 24
Aannaads 1.7 U wui dtheiienidenseedoslaiiasils
e T |
swpranvawnuriaiiliniavaenideamuiuauuinnivie
P o m w e = o = s P =
wiriu 300 Radinsusiaiiou Tdnsndetinlaesigsningten
Iesmwmdinifeendt 300 dadnfusieiiou lneddraubes
o w o ' ' | &
duims 1.12 wih Anpnaudestiufisesas 95 WUy 1.04 - 1.20
PinnsanuinudtliannsoagBnansiisamannaunu
yiailinavasadeanwuizauletanu uinudinislies
& = ava & o W = w <
winneaunurdinilimvaeadennilugihenenfonmeeses
A . . . at
Ialeuiitinng functional iron deficiency dUselomitamulu
maiuseinwseAuBlulnaty wasiivwilllumsanuunne)
ESA aalél

wumsinsansnsliisgmannaunusiiailine
wasaidandlugurewenidandasiaiadlaioy
nslismvannaunusiiafivmameendensvild 2 wuu fo
1. ieiuBinasmmdniuaiasm (periodic iron repletion)
Taellufteifuusliivginnmznnsmmdn vietinanis
perseRusIamEnAnIunasnasgy Tadliuunaioads
Ansaduuge
2. ilo¥nunsydurassaman (maintenance treatment) Tog
nslirfiavBunaien q lussesvheiiaianaiiodnwseiu
sImvANiviAsi
Tneitsdeanuuiiingussasd e oUSuaunauassmunan
Tisanaremsaindindeauns wavihlUliludiusng 9 ves
$19MB UBNANLUNITWUY maintenance treatment fo1ad]
HaRDN1TARTWIANITIY ESAY
nsAne PIVOTALY WWun1sfinwuwuuy RCT Anwimsiv
swwanawueTlmeasaidensluenanasing 1,139 1e
32U serum ferritin Budutiosnin 400 unlunduseiadans
A1 TSAT Busutiosnindosay 30 Tnswsuiisussyrinanas
proactive (proactive group) 79 iron sucrose 400 fiadnusiewou

= & a i | @ as
FvngAlidiasAU serum fenitin 11NN 700 wilunSuveindans
vidor TSAT 1nninfesay 40 uazngy reactive (reactive group)
4 iron sucrose 0 - 400 Dadn3useiiou 19l iron sucrose
é a yw ' al ' - o
\lesesiu serum fenitin tiaandn 200 wilundusefiadans wie
f1 TSAT taunindewas 20 lnevasinguazlizunisusu ESA
d a o = =] E53 1 3 ar 1 =
wesnwssaudlulnadulvieysening 10 - 12 niudonddns
Tnefanmenaains 2.1 U wamsfinwmud nau proactive 161
oo, Y . = e W
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] . s, 7 = & e A
LaEnedl reactive 19%u iron sucrose ANUTEFIUN 145 daansy
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= 9 : ; o o )
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= 24 g s ar ar =
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waransnshiidenladneie lnetdnsnsindevesisaasngy
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as ] 2 ' . &
uan1sAnwatuaywIl NsIREMUUNGY proactive U Unazdl
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Tumsuiimngteiinngdnsauiussfusgwindinii
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Risk factors of chronic kidney disease in Thai systemic sclerosis

Ruetairat Apipattarakul’, Chingching Foocharoen®, Sirirat Anutrakulchai'
" Division of Nephrology, Department of Internal Medicine, Khon Kaen University

“ Division of Rheumatology, Department of Internal Medicine, Khon Kaen University

Abstract

Background: Systemic sclerosis is a connective tissue disease affecting several internal organs including
the kidneys. Related studies have shown that chronic kidney disease is associated with a 3-fold risk of
mortality among systemic sclerosis patients. Although risk factors of chronic kidney disease were
reported from related studies, no studies have been reported in Thailand where patients with systemic
sclerosis had younger age of onset and more diffuse types than European populations. Therefore, this
study aimed to identify risk factors of chronic kidney disease among patients with Thai systemic
sclerosis.

Methods: We conducted a historical cohort study of systemic sclerosis patients followed up at
Srinagarind Hospital, Khon Kaen University, Thailand, between 1% January 2008 and 31% December
2018. The data were collected from medical records and hospital computerized systems. Cox regression
analysis was used to assess the factors associated with developing chronic kidney disease.

Results: A total of 425 patients with systemic sclerosis were included in this study. The majority of
patients were female (67.3%), diffuse type (68%) with an average age of 49.1 years. During the study
period, prevalence of chronic kidney disease was 15.3% with incidence rate of 1.47 per 100
person-years. Median time to develop chronic kidney disease was 84.1 months (interquartile range
21.0-131.5) and mean glomerular filtration rate decline was 3.72 mL/min/1.73 m’/year. According to
multivariate analysis, risk factors of chronic kidney disease included scleroderma renal crisis (Hazard
ratio: HR 7.11, p = 0.023), gout (HR 4.80, p = 0.001), hypertension (HR 1.80, p = 0.044), advanced age
(HR 1.10 per year, p < 0.001) and steroid use (HR 2.05, p = 0.019). Moreover, patients receiving aspirin
presented lower risk of chronic kidney disease (HR 0.47, p = 0.030).

Conclusion: A higher incidence of chronic kidney disease was observed among patients with systemic
sclerosis, especially those with risk factors such as scleroderma renal crisis, gout, hypertension,
advanced age and steroid use. Aspirin use might reduce risk of chronic kidney disease. Preventive
strategies should include early detection and treatment of scleroderma renal crisis, control of blood

pressure and serum uric acid levels and limiting steroid use in indicated conditions.

Keywords: chronic kidney disease, systemic sclerosis, scleroderma, risk factors
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migingamalalulsanitauds N (%) 3 (4.62) 1(0.28) 0.012*
ANBUZTMINIARAN N (%)
® Raynaud phenomenon 57 (87.7) 300 (83.3) 0.378
o uwnaLSHMUMBin 25 (38.5) 134 (37.2) 0.849
o ihmunnmsmaiien 8 (12.3) 71 (19.7) 0.157
Tsadszd1a2598 N (%)
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* anwaulafiags 27 (41.5) 64 (17.8) <0.001**
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wigdulefalnd (SIBO)
M3 lasus N (%)
o Lamlniu 50 (76.2) 321 (89.2) 0.006**
® Nifedipine 50 (76.9) 280 (77.8) 0.872
® ACE inhibitors 5(7.7) 19 (5.3) 0.391
® ARBs 1(1.54) 5(1.4) 1.000
® Hydroxychloroquine 5 (7.7) 76 (21.1) 0.010*
o audaais 3 (4.6) 3 (0.8) 0.049*
® miusend 42 (64.6) 228 (63.3) 0.843

SIBO, small intestinal bacterial overgrowth; ACE inhibitors, angiotensin-converting enzyme inhibitors;
ARBs, angiotensin receptor blockers; *P < 0.05, **P < 0.01
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SIBO, small intestinal bacterial overgrowth; ACE inhibitors, angiotensin-converting enzyme inhibitors;

ARBs, angiotensin receptor blockers; *P < 0.05, **P < 0.01
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Hazard ratio (95% CI)
gty 17 1.10 (1.07-1.13) <0.001*
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i 4.80 (1.85-12.46) 0.001%*
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® ACE inhibitors 0.35 (0.10-1.30) 0.119
® Hydroxychloroquine 0.66 (0.25-1.70) 0.386
o uilaane 2.73 (0.81-9.25) 0.106

SIBO, small intestinal bacterial overgrowth; ACE inhibitors, angictensin-converting enzyme inhibitors;

ARBs, angiotensin receptor blockers; *P < 0.05, **P < 0.01
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Effect of back and leg strength and frailty concerning
the risk of falls among hemodialysis patients

Sukan Nilvarangkur, Thanit Chirananthavat
Division of Nephrology, Department of Internal Medicine, Police General Hospital, Bangkok, Thailand

Abstract

Background: Annually, falls occur among at least 25% of patients with end stage renal disease undergoing
maintenance hemodialysis (HD), leading to higher morbidity and mortality rates. The frailty phenotype is a state of
increased vulnerability to physical stressors, such as illness or trauma, with an associated increase in risk of poor
clinical outcomes. The prevalence of frailty among patients undergoing HD is around 42%. In the general population,
lack of back and leg muscle strength each correlates to a higher risk of falls.

Objective: This study aimed to determine the effect of back and leg strength and frailty on the risk of falls among
patients undergoing HD.

Methods: This constituted a cross-sectional study among patients aged 50 years or more undergoing maintenance
HD for at least three months. Back and leg muscle strengths were measured two ways: with a dynamometer and using
the chair stand test. Frailty was defined using Fried’s criteria. The primary outcome was the effect of back and leg
strength and frailty concerning the risk of falls among patients undergoing HD.

Results: A total of 105 patients were enrolled in this study. We identified the prevalence of falling among patients
undergoing HD was 44.8% (91.7% for frail patients). The prevalence of frailty among patients undergoing HD was
22.9%. The prevalence of weak back and leg strength was 47.6%, while that of weak back strength only was 1.9%,
and that of weak leg strength was only 16.2%. Weak back strength, failing the chair stand test and frailty were
significant predictors of falling (p <0.05, p <0.001, and p <0.005, respectively). In Among frail patients undergoing
HD, none of the back and leg strength test results were significant predictors of falling. Among nonfrail patients
undergoing HD, weak back strength and failing the chair stand test were significant predictors of falling.

Conclusion: Weak back strength, failing the chair stand test and frailty were significant predictors of falling among

patients undergoing hemodialysis.

Keywords: back and leg muscle strength, frailty, hemodialysis
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The effect of temperature on peracetic acid efficiency
in fungal elimination in reused dialyzers

Suwadee Phowichit', Weerasak Ussawawongaraya', Theerawut Phusantisampanz,
Nuntana Spilles®, Suntaree Permpoonsavat®, Waravit Rattanawong'
'Department of Industrial Physics and Medical instrumentation, Faculty of Applied Science,

King Mongkut's University of Technology North Bangkok *Department of Biotechnology Faculty of
Applied Science, King Mongkut's University of Technology North Bangkok “Dialysis Unit,
Nopparatrajthanee Hospital ‘Dialysis Unit, Samut Prakarn Hospital

Abstract

Background: Peracetic acid (PAA) has been effectively used for reused dialyzer sterilization from micro-organisms. PAA
decomposition has been shown to be directly associated with elevated temperature. The severity of global warming has
continuously increased, raising concerns that PAA efficiency in eradicating micro-organisms in reused dialyzers may be
reduced.

Methods: We investigated PAA decomposition and its efficiency on eliminating Candida albican (C. albican) and
Aspergillus niger (A. niger) in reused dialyzers at temperatures of 35, 40, 45, and 50°C and at 0, 11, 24, 48, 72 and 96 hours.
Twenty reused dialyzers were randomly categorized in 1.1) the control group of reused dialyzers contaminated with C.
albican without 0.16% PAA, 1.2) the experimental group of reused dialyzers contaminated with C. albican with 0.16%
PAA, 2.1) the control group of reused dialyzers contaminated with A. nigerwithout 0.16 % PAA and 2.2) the experimental
group of reused dialyzers contaminated with A. niger with 0.16% PAA.

Results: At temperatures of 35, 40, and 45°C, experimental groups numbers 1.2) and 2.2) showed that PAA initiated its
decomposition at 48 hours. At 96 hours, the PAA decomposed from 2,000 ppm to 1,500 ppm for 35°C whereas its
decomposition decreased to 1,000 ppm for both 40 and 45°C. In addition, the highest rate of PAA decomposition was
found at 50°C where its decomposition initiated at 24 hours and decreased to 800 ppm at 96 hours. Although PAA can
spontaneously decay by both temperature and time, experimental groups 1.2) and 2.2) showed neither growth nor
proliferation of both C. albican and A. niger at all temperature and time points.

Conclusion: PAA efficiency remains sufficient to eliminate fungi at high temperatures. To confirm dialyzer reprocessing
in high temperature environments, PAA concentration should be appropriately maintained, that is, 2,000 ppm before

dialyzer reprocessing and not less than 800 ppm before dialyzer reuse.

Keywords: peracetic acid, dialyzer reuse, temperature
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¥ &
2. MSVAADUAT AL IZALTDID N TREUTADNTHEES
o F W 3 w & : 4 o ¥
Baraneiug C albican way s1a1eWug A. niger lnaidiaunun
a £l & o F o . w
Ugnaninsvuileuladaiewug C albican wavsianewus
. ¥ X ¥ 5
A. niger WmZi@8auuMIIEUT YMA Lag PDA ssaau
i - =3 L3 a £ . é‘
wudndinwigiivlnvesdadiaeiug C albican uuemsiEes
g L d = ) o s L3
o YMA dauandlu JUi 1A uazlimanSaydiulnvessanenug
: X ¥ - o
A. Niger vugmsifigaiie PDA sauandly JUN 19 fatdy
1 J g - =4 1 =
WA IMNIRUTETTR YMA A1 umingausan1siasnved
- f Y . = = = =
Baiaenug C. albican lurugiiomnsideaie PDA fAnu
WMINEANFBNITIRTYUDITANUS A. niger
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()

() (3)

$Uf 1 Snwnzvedalatiuuemnadosio (n) linuBafmetu C albican
nthuiavdTRusruUTth vupwnadsatentn YMA (1) liwusians
Wu A niger MnthuSavafkuszuuthile vuasdsataiin POA
() WuBadaeug C. albican 3nthuiarisiivuiloushedaimentug ¢
albican vupRABIG BTN YMA (3) wusianewug A niger 9amin

o La M w 5 A Y
mqmﬁmﬂmﬂaumammﬂwuq A. niger UBWSIAEATUR PDA

3. nMIvieaesdmsUBaRaneus C albican (ATCC 10230)

Tudhnsosiiidseneusneduneussi
3.1 wiisushnsesilidoindguerunu (nauit 1.1) Taeld

ihuaandiiuau 990 fiaddns uavensdssdiouuumaitli
Yeast malt broth (YMB) (Himedia, India) Mil8asaneus C.
albican frnudiudu 0.2 McFarland dwau 10 fiaddns Tng
vrsadmatteendndle (dalysate) waviluden (blood
compartment) 283670783

3.2 wisudnsasilldewesndumnaes (nduil 1.2) Tnsld
thu3avisnuau 950 fiedans 1o PAM $9u3u 40 fadans
elldasaraensnofian 0.16% uagomnsiRetionyy
wanfiliBasiansiug C albican finnudiady 0.2 McFarland
S 10 fieddns Wneusspdndlahendla (dialysate) uasils
\#00 (blood compartment) 283nT04

33 'ﬁﬂmw’uﬁammﬂ%’%ﬁzﬂamﬁﬁuﬁau (Memmert,
Germany) fiaamgil 35 sernwaided

3.4 ynnavadeumMIsulnvesBadaeiug C albican
Mnansavaslushnsasiilidn fandueueaznguvnaes Tay
ynsgamsazaeveiden $1uau 25 Lilasang ndinses
g Mam 0, 11, 24, 48, 72 uay 96 Hlasuddu 2y

ymsndsdeauuemsiassdenin YMA Yaeslsiinsiadey
iullugoumuataamgiiil 35 swnwadeaiunem 2 u fu
Trnulavimsaulalatuesdadaeiug C albican T
Bgﬁ,uwi’ss Log colony forming unit/mL (Log CFU/mL)

3.5 yadeumaniluduiinavdevesnsaondinlui
nsesiilinlungumeansiigmgdl 35 aswnwadea fam o,
11, 24, 48, 72 uaz 96 FAlusmudIRU FBuHUAFIUNTA
weas1@#n (peracetic acid test strip; Johnson, UK)

3.6 vimsvasesnata 3.1 - 3.5 wilAsuguugiidu
40, 45 way 50 oerwalisa MuAIAU

4. nMavnassdmIusanenug A niger (TISTR 3254) lush
nsosifldiandsenoudaedunoudsi

4.1 wiswiansesilidvesnduaauau (naudl 2.1) Tng
U‘i‘iﬂif'm??j%éﬁ"m‘m 1,000 fladdns meilsiendnle
(dialysate) wagHuden (blood compartment) wBsfanTas

4.2 wisudansesildtusandunaans (ndud 2.2) Tay
UssEUSavEsIuY 960 adans Aiaufuthen PAM $1uau
40 fiaddns ielvlsasazarensaies@an 0.16% lasuse
Weilaiendasle (dialysate) wasiladen (blood
compartment) ¥84A3N T4

4.3 ynmsuuinsesiilidisaeslugouniuquanmgi
i 35 pemvaea

4.4 Wilaaonidae (sterile knife) wes 11 dnsnanewug
A. niger Taflaurauszananing 2 iadwns wazen 2 Jadiung
dlursuuesiasadeniin PDA

4.5 yinnsvedeunsasgiulavessialenus A. niger
nasazaeluingesdiie vndunuRIwAnEMAaDe Tng
vmsgaansazateandansewnsludon S1uau 5 daddns
IndanTeises fivan 0, 11, 24, 48, 72 wag 96 Flusnn
f1iu udr3sdnasuuammsiasadeuiia PDA auvhudesians
#tug A niger nsUaatlidadinsaigdvislugauaiuay
gaumnfif 35 ssmwalsadunm 2 fu uihmon iy
Wiulpuessiaeniug A niger

4.6 vaaoumanududuiinuvdevesnsaesdanlush
nassilldtlundumaassiionmgd 35 ssmigadiea finan 0,
11, 24, 48, 72 uay 96 H2lusnNEFUSBUHUNAGBUNSA
wWes@#n

4.7 vmsveaeuniate 4.1 - 4.6 uwiAsugumgiidu
40, 45 way 50 asrwal@sanuany

adffldlunsinszinazuszananatoya
ihieyailfnnsveasseensdasednuiu 5 Asswowusiay
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nauAessimelUsunsumeaia Inedoyavesdananeiug  fldvianeqainlusnsesiimsaanesain 2,000 ppm wie
C. albican thiauslugUrnade + dudsnuumsgiuvesin 1,500 ppm (@aneluosay 25) fivan 48 Halus luvaedl o
1ade (mean + SEM) wardnsizvimenuusnsnwasdiuudad sumafl 40 way 45 ssmuwadea nsawas@iniimsaansan
aenug C albican ﬁ@mwgﬁﬁm 9 8 One-way analysis of 2,000 ppm Wida 1,500 ppm #nan 48 F2lus wudeadud
variance (ANOVA) %iia Turkey’s range test Museiiutiud Aty amnil 35 serealdys waviinmsaaneshunntusumae 1,000
yeadiat Pvalue < 005 Tuwnugiayavessianeiug A niger ppm @aneluforas 50) o 96 4l duignumall 50 s

dnausludnunegunm

Han1INAaad

waded nsaes@fniinisaanesiaain 2,000 ppm wiae 1,500
i QIJ o ar A

uay 1,000 ppm A 24 Lay 48 ks MNaRU wazhivian

96 iy NsAKasRNINsEaEfWEDUSIUMERRD 800 ppm

=1 1 = = = b st eﬂ
NANNSANE WU Q4 BRANH 35 DIFwalted nselasn@sn  (@aelufesar 60) Aauandlu a1sied 1

EI = = ot ' i
M3 1 YSnunsaes@finvesiinsaanauveass (ngy 1. 2 uag 2.2)

r 5 N .
1IAINATIAE peracetic acid test strip (¥19)

ppm, parts per million

2000 ppm

2000 ppm

2000 ppm 1000 ppm
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= s = = w o P = = a o e
A19199 2 Suulalativesdadaeiug C albican NnzdssnnasazangluiinsosiliiinsaUes@fin 0.16%
oo aa | = = !
(ngud 1.1) uasiinsalon@in 0.16% (ngui 1.2) Ngaumaiuaziiaisig 9

gl Iurulalatlvasdadaienwus C. Albican (Log CFU/mL)
(°Q) 0h 11 h 24 h 48 h 72 h 96 h
35 460 +1.28 | 435+1.20 | 451 +141 |4.72+143 | 482+ 1.49 | 450 + 1.47
- 40 4.67 +£1.54 | 4.46 + 1.42 4.28 + 4.23 + 4.22 + 4.30 =
ngaiil y "
1.28% 1.00% 1.33* 1.56*
1.1
45 4.62 +1.55 373+ 396 + 3.62 + 345+ 3.36 +
1.77%6% Lippe=* gzt 1.09%*# 0.99% *#
50 NG NG NG NG NG NG
. 35 NG NG NG NG NG NG
nqil
5 40 NG NG NG NG NG NG
1
45 NG NG NG NG NG NG
50 NG NG NG NG NG NG

= o o g ” = | o s
*P < 0.05, **P < 0.01 dlawFsuWisuinunubadaieniug C albican Nvandie) fuiiaan 0 93l
d o & o g ok ﬂJ =0 s A =
#P < 005 WawFsuilsuinuladaeiud C albican Maamaiiang 9 Auilgumgll 35 ssmwades

NG, no growth

Sefimsannaresmumgiromssiyiulsuedadmeiug
C. albican fudloulushnsesmesnauauaiiisifinsnnosin
0.16% (Nl 1.1) m9197 2 wuhitgaumnd 35 ssmiwaiden
a1 11, 24, 48, 72 uay 96 Halas nudndadaieiug C
albican SmawigdiviregdlififoddymeadndanSeudiou
fuiinan 0 Flus luvaurflgamafl 40 esmwaidea o ban 24,
48, 72 uaz 96 Al wuNBaRaeug C albican dU3imuan
aseseiiuddad P < 0.05 WewSsudisufuiivna 0 4l
LLasﬁqquﬁ 45 DIFNTATEE 1 130 11, 24, 48, 72 uay 96
wuindasianeug C. albican fUsuuanated1aiivadpgy
fi P < 001 dowpuiiauiuiinat 0 $3lus uenaniwuid
an 48 war 72 Hls vesgamgll 40 esrmimaiia wuindinig
anasasBiarenewus C. albican oensiilud iy P < 0.05 il
WRsuTufunaerfuveseamal 35 asniwadoa Tuvni
an 11, 24, 48, 72 uag 96 Ty vesammgll 45 ssriwaiiun

e = _ ¢ w g . [ V. T
wunnsanauebadaneius C albican ag1eiiudAnyd
4 = = = = a =
P < 0.01 dianSeufisuiunafsiiurasgmungil 35 a3
= ' 4 o = L | ar [
Wawyd AIunguugd 50 aeMmwaoud wmwaﬁmawuq C.
albican Liansnsnwsydiulaluyntiwa 1NNENTVAGBIERS
Tiduhenmgiingeniinalvisadaneus C albican TSinaana

dieRsannarasarensiyiulnvesdanasiug
. : & as ' = =
C. albican Mueulusnnsesnguauauignmgi 35, 40 uaz
= 4 = = @ o | |
45 sarnwaled WiewSeuiieuiuiiuawing q lauwnd 11, 24,
48, 72 waz 96 Talue awaey wuilufiauuaneves
USunugadaneiug C albican AuINNaN1IVIRaR AR
Wiudsyezeaaawwing 4 Tgumgll 35, 40 way 45 asmigada
b 1 - = =4 o ol o . 4 ar
LifinasionsSaiulavesdadaeiug C albican Tuvaeisy
nspangunaaesinsaesndain 0.16% (ngun 1.2) luyn
gampiuarnndnamuniinmaaSydiulavedadaeius
C. albican
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maadl 3 niswsgivinvessaiewud A. niger flmnid saainarsazarsludansesilifinsaes @dn 0.16%
(nquil 2.1) uaziinsaes@@n 0.16% (nauil 2.2) Agaumgiuazianisiig

ounNi e (#alg)
(°Q)
35
40
nguil
9 45
2.1
50
35 NG NG NG NG NG NG
vl
Agun 40 NG NG NG NG NG NG
2.2
45 NG NG NG NG NG NG
50 NG NG NG NG NG NG
NG, no growth
d = - LY 1 - =
911 #1390 3 waRn1SRSRUIvaITIEeUS A niger afiuTIENa

fmnzidsanasasansluinsewesngumunuilsidnge
Wes8in 0.16% waenauvanesiiinanos1@in 0.16% A
amgiuarsverm wuhidehasazaenndnsesiilifing
wesRn 0.16% (nédt 2.1) svhmsmneides wudninsaiey
Wulnvessaneug A. niger luynaamgiuagynivernailugy
wuwazvuavedlaladiliunnseiu lursiidetimsarans
ndnsesTEinTaeT RN 0.16% (el 2.2) Tuvhmsimsde
wuilunngamgiiuasynsvesnanldfinsaiyAulavesn
aeWud A niger MNKaNIIVIRABILARSIYITILTBRMEE 35 - 50
ssnwadea Lifnaseniswiydivlnves A niger Tuvauedl
nsaleI@dn 0.16% anansamdn A, niger laluyn 9 gamadl
waLNN 9 JrELAT

Tuthytunstiaqatiweessnsesilldtainmioglates
' wooa W £ e
A9 9 lulssalvelauaeuainnislavesunalesuniu PAM
o o ar ' | » ' = A
Wesan PAM Wusunsesiesisnietdseniuazlulinsseds-
WIRGBLINAT 9INNT5ANIUBY Bond wazanlull .. 2011
' w aa ° w oy w E
nuInsnsmlend@finlunisvinategadnludinsesiile
a150andnIIN1IMdsdIa (mortality rate) vewtiola
' ) & . v s
mnnnsliinsefisaniufies (single use)® Aaowmgilu
UszAlveuasdnraneusemvelsdeudishnsanduuilden me
o A = Rl a ’Q’ = {A ]
nseuianggaliwnidusedniam anmsthuiuiansikiu
nszuunsiitanisisesaludadunduimaudvalsavans
PAM qulailunsalon®in 0.16% Fwdmneuiategainau
) ) niya' & & w o e
Asu 11 lisud shnseidniregnifusnnlitusyesnaunu
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| -] e q; x
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suBadaneiug C albican (e L.2) lﬂaumn'ﬁaamamwnu
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UATYN 9 SEELNABINTANE WanINIALeTTRN 0.16%
= = o= = ' o o = ¢ ar g . ol
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o4 X id o i ' a
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=y aa et & i
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P w o s = = o oa & i
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e =
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oo & & p | = o
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&= 1o (3 @ F . = = = o e
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a4 A w = & 4
gumingedu lnganunsnduduldannuansfinuluasilfe
wuinigungil 50 esAwaled Sadaneius C albican ls
awnsasgivlnld sslvnaaenadasiunsfinunaes Nadeem
= = ' e I =
wazanglul A.A. 2013 NNUNGUNHUVLLNZTFUABNTLITEY
= o . = =
iwulnvesdadianeiug C albican PeVigumgiilszanat 37 aaem
wadva uarazdvSinuanauliogavgigey’ elunindu
HIDRT A INATDITLELIAUDIARY T AU TIRON151aT5Y
= = YRS . = =
Wulsasdasianeiiug C albican 911 A5 2 NsTssEsIA
| i = w R = a
Lifinaronsanasvesiiadaneiug C albican YU 35, 40
= | - @ e |
waz 45 ssrniadea uandiduieamgfiduldeninaste
msanasesdafianeiug C. albican unnninszozim feuds
flfnmsAnuasidmiviarmenus C albican Aonevas
TMANSEUIUNSIANTIMNTBuNe LN (dialyzer reprocessing)
8w = e = et =
anusaiuinseduanimilonmaiialste 50 owwades
FauanvnBadieneviug C. albican wiBunanAwLgUMOH
w 0w 8 oW e | =
wndgnindnlimmalumensaasn@@n 0.16% wiigamol
50 samwala 1 1Ia1 96 TIlas NIALUeTIBRn 0.16% vl
M3daTefanaauds 800 ppm AR
4 e a . ' Poa
Elednsaeiug A niger 1INNEMIAGeA (naud 2.2) Tuwne
5 g é‘ = i 1 24 ==
Feauuemsiaeuteiln PDA Nogmelansaes@sin 0.16%
o a oo = o
U 5 Taddns Veamgiiene q fie 35, 40, 45 wag 50 Berm
waied wulbifinsasyiivlnvesaeius A niger wanyin

nIReTRn 0.16% annsavieneaneiug A niger laluwn 9
gaumiwuaniuiunqunaasswesdasiaesiug C albican
i =J 241 ] = ar
(ngud 1.2) wmnsawa@in 0.16% zifinnsaanesmaumae
\Wies 800 ppm Amu wagannsanerlusinnuineududy
| o w W W =
vaensaesdfniiaunsavitaiegadnle darududueyi
g = '
Uszaans 800 - 2,000 ppm”! Tawain A13199 1 Wudinan
wWes@Rnazfinnnsaaesnain 2,000 ppm masiiies 800 ppm
- S S &
auguuiiuazszevnaiiudy Swanimaassdanse
ot E . af
advayuldainnisfinuives Kunigk wasanuzlull a.a. 2001
WU saaeiveInInUe I dRnIsIiuguLU SN TR
g’ luvsiimeaneiug A. niger 91NFNTBIVOINGNATURL
" =J 1 A = = = a
(nau#t 2.1) wuhimn 9 aumgilannsasyiiulalaludnuue
lsiupnsneiu wanshaunifiads 50 ssrnwadea liflnase
mswsdiulavessianeiug A niger JsnunsaasunasnNms
¥ 24 E 2 = =J ot ar
neaosdiudeiausuuzliingamaligaaiianunsaiuinus
cliw Yo = | & & o r
nsenldefe 50 esmwada sglsNnufswisidnisemns
wazen (Food and Drug Administration, FDA) 184au3gawEn
a o 1 ﬂl:J L3 o s o
Tohugthigamgiinuansausenisidagalinvesasyinae
- ¥ ' = |
TN (sterilant) AITAEM 20 - 25 asmwalue’ usllosrin
anmzwindesvesemealneionmoiidoutng windewse
anuiAufnsesfilimsauaanmR 20 - 25 ssrnwadea
pasanaII AR e A nuLaE eI eTe e lndiew
Ve i = a . =
Tnelisni ednlsinaniiosnsaneiug A. Niger anunsaladey
wulalsudgamaligsis 50 asmwadoa wiheladiondams
= = 2w e = @ &
wissuanunusnsadliamuaraaiietosiumsdudleu
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ma - <
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:} d = = al o 2. =3 2 1
Fuflensalandiniamsaateiioravinluiivsuiuteeni
i 0w A . woa & dogow
800 ppm uldaunsaidnsaeiug A. niger 1 daduiiielv
Wenangudsydng Jelinnsihnsfneidudulaeiinig
& W 7 = 2
WIBIEENTIEERUS A, niger uupMIUia PDA avglsians
) o by el ma e w o
azanennseInliTNdnsaUas@Rniuduwindu 0, 400,
500, 600, 700, WAy 800 ppm MMAY Nigamail 50 B9AN
e = at ' a g . = o
waldeailiussuea 2 U sanusanewus A niger fidns
' v o &
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1, 1700 PPM 380 3: ANt 2 U #1800 ppm 78 0: M8 5 NKA
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858 AnduSunasaus 800 ppm Fuly
PNWANTINARBINUIITIEGNUG A, niger VBINGUAIUAL
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< o o o
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MIAefInNgUMYLALTEEEIAUARNITLTUYINTA
WendRnAdnsdiuiinugaiissnesien1siidndaduazsnaty
I¥usignmgiiaeis 50 ssrmwadeatiou fduiteliiine
fiula Aewvhnseumnsesuaeieummidnsesnduliiden
fugthennieasiiminsadeuanudituuansaes @i
ioglunausifivnsaumnads

AnRnssuUsEmA

aAfedlasunuatuayun auyinemaniuszend
univendemalulagnssrsunamssuasnvie dyqiiunu
6243106 Usyahthuuseann 2562

ONAT5O19D4

1. American National Standards Institute/Association for the
Advancement of Medical Instrumentation (ANSIVAAMI),
ANSI/AAMI RD: 2008/(R)2013 - Reprocessing of
Hemodialyzers. Washington: ANSI/AAMI; 2013,

2. Kitis M. Disinfection of wastewater with peracetic acid:
a review. Environ Int. 2004;30:47-55.

10.

11

12

- Kunigk L, Gomes DR, Forte F, Vidal KP, Gomes

LF,Sousa PF. The influence of temperature on the
decomposition kinetics of peracetic acid in solutions.
Braz J Chem Eng. 2001;18:217-20.,

Phowichit S, Ussawawongaraya W, Phusantisampan T,
Spilles N, Rattanawong W. The influence of temperature
on peracetic acid efficiency in dialyzer reuse. Journal of
the Nephrology Society of Thailand. 2017; 23:52-7

. Bond TC, Nissensan AR, Krishnan M, Wilson SM,

Mayne T. Dialyzer reuse with peracetic acid does not
impact patient mortality. Clin J Am Soc Nephtol.
2011,;6:1368-74.

Arvanitidou M, Spaia S, Velegraki A, Pazarloglout M,
Kanetidist D, Pangidist P, et al. High level of recovery
of fungi from water and dialysate in haemodialysis
units. J Host Infect. 2000;45:225-30.

- Figel IC, Marangoni PR, Tralamazza SM, Vicente VA,

Dalzoto Pdo R, do Nascimento MM, et al. Black
yeasts-like fungi isolated from dialysis water in
hemaodialysis units. Mycopathologia. 2013; 175:413-20,
Nadeem SG, Shafig A, Hakim ST, Anjum Y, Kazm SU.
Effect of growth media, pH and temperature on yeast
to hyphal transition in Candica albicans. J Med
Microbiol. 2013;3:185-92,

Rutala WA, Weber DJ. Disinfection of endoscope: review
of new chemical sterilants used for high-level disinfection.
Infect Control Hosp Epideminol. 1999;20: 69-76.
Bradley CR, Babb JR, Ayliffe GA. Evaluation of the
Steris System 1 Peracetic Acid Endoscope Processor.
J Hosp Infect. 1995;29:143-51.

- Advanced sterilization products. Cidex PA-Peracetic

acid solution. Irvine, CA: ASP; 1998:1-9.
Palacios-Cabrera H, Taniwaki MH, Hashimoto JM, de
Menezes HC. Growth of Aspergillus ochraceus, A.
carbonarius and A. niger on culture media at different
water activities and temperatures. Braz J Microbiol.
2005;36:24-8.



Clinicopathological Conference

Progressive renal function decline with intermittent

hypercalcemia in an elderly man

85AM3 U35993nT, TNBNT NUANT', T3NS Funsaniuui’, 10ddnd nyIuyed’

Ywihelsals madmergsmans auzunwnemans g sl Inelay
*dhgwen5aner lsamenuiagmiainsal annimalne

i i = a0 = = o w
ithewelned 91 72 U gidwuniduuasiiegiaglu Jwmin
nyunwavuns lilsusenauardin

2IMIEAY SaumEsnn 4 Weunauulsaneua

Usziadaglu

- 1.5 Yriounlsemeuna Guilviean deganseioudnas
Fosfulsznueszune ldeduldvionndou lduaevies arum
unduaziaanas Srduadliund lupdtinlndiuheemean
mlinsurin wdmeenmensaty

- 1 Unewanlsswenuia meneumanaziin @unannauLh
waziaadu 9 me 9 luwudnwuwndlasunsitiadedu chronic
anterior uveitis ua band keratopathy vassiiaests Iy
MSSNEIE prednisolone eye drop 81MINLaTEY

- 9 Wourpunlsmenua Sudeens uarilaaivnansiu
Vo wdvAuay 4.5 ad udlsifivies Aaanzliaeuudag
3wl swpnansal anadennusedu caldum 12.4 me/dL
uag creatinine 2.4 me/dL Fe¥ulilu sw. uaxShwwne intravenous
normal saline solution, calcitonin waz zoledronate HaMII3
mevesUFTRN s ReIFamy iPTH 6.4 (15-65) pg/mL, abdominal
ultrasonography wu 2.5 mm calyceal stone in upper pole
of left kidney, SPEP and immunofixation: polyclonal
gammopathy, serum free light chain kappa 84 me/mL,
lambda 46 meg/mL $8131N3N®T 5EAU serum creatinine
waz calciurmn anasmde 1.9 me/dL uag 11.7 mg/dL Muadiu
Iidimnsimieiu q wuh sastroscopy way colonoscopy Unf,
CT chest wu few linear fibrosis in both lung bases and a few
solid pulmonary nodules in both lower lobe, with a 4 mm
ill-defined nodule in LLL, CT abdomen wu enlareed
portocaval, gastrohepatic, hepatoduodenal, retrocaval,

para-aortic, aortocaval, retrocaval, common iliac, external
iliac, inguinal, anterior diaphragmatic, and middle superior
diaphragmatic lymph nodes

- 4 Founswnlsmeuna fensseunds Weewns inesia
flsame1uTa WU serum calcium 15.6 me/dL wae creatinine
5.8 me/dL BFubilulsmenuianaglvinisinuee intravenous
normal saline uaz calcitonin @329 abdominal ultrasound
WU normal size and echotexture of both kidneys with
mild right hydroureter and hydronephrosis and enlarged
prostate gland 34l#§nwdaenisld DJ stent 7 right ureter
78 MAIINTNY T8AU serum creatinine WaY calcium anas
Wwide 3.0 me/dL way 10.8 mg/dL muansu

- 2 eureuansn. sewimseRamausuniEuBANy
56U calcium 14 me/dL F3l@5U denosumab 60 mg 189N
thueh calcium anas

- feiidwiinanann 84 u 69 Alandu Turaenan 17
Lifldvienitosannansiiu liavdwieuinnszgn liflenms
lev3eansiiaunfidu o

Uszifefnuazyuszifdiudd
1. Hypertension Wusn 10 T 21NMNSATIAAVNN AIAIINAY
Tadalnsiadoseninmsanfnauiilsimenuia 120/80 mmHg
2.Gouty arthritis $UUszyMue allopurinol 11 2 U
3.Benign prostatic hypertrophy 38ageun 8 U wazlesunns
Snwilee TUR-P 7 Uniou
4. UfasUseiRguyd fugn nsldensi enalns ign
NAoU UAsKAN UIDIMIIATY

Uszinnsaunin
UfiasuseRlsnle lspuside visannzusadouaduaseusia
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gnitldiszan

Allopurinol 100 mg/day, senckot 2 tabs prm, manidipine
40 mg/day, oral sodium bicarbonate 1800 mg/day Laz
prednisolone eye drop 1 drop BE bid

Physical examinations

- General appearance: An elderly Thai male, muscle
wasting, good consciousness

- Vital sign: BT 36.5°C, HR 60/min (regular), RR 16/min, BP
110/60 mmHg (supine & upright)

- BW 68 kg, Height 174 cm, BMI 22.46 kg/m”

- Skin: no rash, no petechiae

- HEENT: no pale conjunctivae, anicteric sclerae, whitish to
brownish opacity at cormnea both eyes, no conjunctival
injection, no thyroid gland enlargement, no cervical
lymphadenopathy

- Rectal examination: no mass, no rectal shelf, yellow feces

- Otherwise unremarkable

wansnsaameasfianadecdu

- CBC: Hb 11.6 g/dL, Hct 33.4%, MCV 84.6 fL, RDW
14.4%, WBC 9,530/uL (N 66.5%, L 22.2%, M 7.4%, E 3.5%),
platelet 324,000/uL, reticulocyte 55,000/uL, LDH 278
(125-220) U/L, ESR 39 (0-15) mm/h

- FPG 96 mg/dL, HbA1c 5.6%

- BUN 28, Cr 2.8 mg/dL, Na" 138 mmol/L, K" 3.4 mmol/L,
CI 109 mmol/L, HCO3 20 mmol/L, calcium 9.0 mg/dL,
phosphate 2.3 mg/dL, iPTH 4.9 (15-65) pg/mL

- Liver function test: TB 0.4 mg/dL, DB 0.17 mg/dL, SGOT
15 U/L, SGPT 17 U/L, ALP 262 U/L, albumin 3.4 g/dL,
globulin 3.8 g/dL

- Urinalysis: Yellow color, clear, sp.gr. 1.012, pH 6.5,
leukocyte 3+, protein 2+, glucose 1+, blood 3+, WBC
5-10/HPF, RBC 30-50/HPF, epithelium 0-1/HPF, bacteria
few (baseline urinalysis: bland sediment)

- Urine protein to creatinine ratio 2.8 g/gCr (baseline 0.7
g/gCr), 24h urine protein 1.7 g

- Viral serologies: all negative

- ANA, anti dsDNA, RF, ANCA, anti-GBM: all negative

- Serum complements: C3 111.4 (83-177) mg/dL, C4 29.1
(15-45) mg/dL, CH50 90.2 (42-95) U/mL

- 25-0OH vitamin D 23.2 (>30) ng/mL, 1,25-(OH)2 vitamin D

151.0 (19.9-79.3) pg/mL

- Total IgG 2,219.6 (700-1600) mg/dL, lgG4 120.0 (5.0-
125.0) mg/dL

- Sputum and urine for AFB, modified AFB, PCR for MTB:
all negative

- TTKG 3.9, 24h-urine potassium 49 mEq (24h-urine
volume 6,222 mL, urine osmolarity 182 mOsm/L)

- FE calcium 13.2%, 24h-urine calcium 796.4 mg

- FE phosphate 72.8%, TmP/GFR of phosphate 0.6 mg/dL
- FE bicarbonate 6%, FE urate 32%, FE magnesium 9.9%,
Uosm/Posm 0.6, 24h-urine glucose 47 mg

- Pattern of change in estimated GFR (gli‘ﬁ 1)

BGFR by CKD-EPI
20

&

L

k)

28 =] -8 30 5

Time prior to latest visit (month)

gﬂﬁ 1 Change in estimated GFR (eGFR) by CKD-EPI equation

ajulymvasddae

1.Chronic symptomatic hypercalcemia for 1.5 years
(vitamin D-related): chronic constipation, renal stones,
band keratopathy, and mixed water and solute polyuria

2.Rapidly progressed CKD (progressive eGFR decline
over 1 year without complete recovery after correction of
hypercalcemia and right hydroureter) accompanied with
subnephrotic-ranged proteinuria and evidences of pan-tubular
defects (glucosuria, uricosuria, kaliuresis, hypermagnesuria,
hypokalemic normal gap metabolic acidosis, and renal
phosphate wasting)

3. History of bilateral anterior uveitis for 1 year

4. Perihilar and multiple intraabdominal lymphadenopathies
with pulmonary nodules and fibrosis for 9 months

5.Fatigue and significant weight loss for 1 vyear
accompanied with elevated ESR and polyclonal
gammopathy

6.Underlying diseases: hypertension, gouty arthritis,
benign prostatic hypertrophy
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WAN1SNSIINNIS e Tulala (nwa 2,3)

;a‘llﬁ 2 A mildly ischemic glomerulus (A: 10X, H&E stain, B: 40X, PAS
stain) and a small granuloma (arrow) in mildly inflamed interstitium

accompanied by tubular atrophy.

gﬂﬁ 3 Multiple granulomata in the interstitium (A: 10X, H&E stain, C:

10X, PAS stain, D: 10X, methenamine silver stain) composed of

aggregated epithelioid histiocytes and a few Langhans
multinucleated giant cells (B: 40X, H&E stain). There are focal globally
sclerotic glomeruli (arrows) with moderate degree of tubular atrophy,

mild degree of interstitial fibrosis, and arteriosclerosis.

- LM (2 cores with cortex, corticomedullary junction and
medulla, 15 glomeruli, 2 interlobular arteries): granulomatous
interstitial nephritis, ischemic change of glomeruli (mild and
focal), focal global glomerulosclerosis (5/15 = 33%), mild IF
(10-20%), moderate TA (25-30%), severe arteriosclerosis,
and mild arteriolar hyalinosis

- IF: no immune complex deposition

- Tissue PCR for bacteria, fungus, and Mycobacterium
tuberculosis: all negative.

- EM: no organism identified in the granulomata and no

electron dense deposition in tubulointerstitium

msitadelsn
Granulomatous interstitial nephritis with mild-to- moderate
interstitial fibrosis and tubular atrophy and focal ischemic

glomeruli

anusw
w = . .
NNV UILNUNNME chronic symptomatic
hypercalcemia siflunan 1.5 U Usznauduiinsanasuas
estimated GFR Tutasnaaeafiu aeundanndn kidney injury
@l - ,ﬂ" ] d 1 o .
Hipaistusedeilugieiildzunisuiluniay hypercalcemia
T = =4 = Yoa
wa Juilisesindmenganmuielsafiduameliinii
hypercalcemia tawdl kidney involvement mstfususiuusn
al - " 21 é‘ [
IngAnungves kidney involvement Tugthesed lifidnwo
P . ar = = =
#iUs® glomerular involvement diawu Aeliflarmsuiumionu
heavy proteinuria wag active urinary sediment 476A
wsn¥ifin1sanases estimated GFR waydawumangIues
pan-tubulopathy 1 non-hyperglycemic glucosuria,
kaliuresis, hypermagnesuria Wa% renal phosphate wasting
yilvifindaanngain chronic tubulo-interstitial disease
11NN
= = : ;
wmninsandelsaidiuamaues chronic hypercalcemia
w a s - e w &
NNIATIRNTBIUJURMIIBLnUIEsysiu iPTH Tuiden
s ar : i o & 5 6w
#1 wazllszsiu 1,25-(0H), vitamin D Tudiendigaiu Syl
dnflsanwmain 1,25(0H), vitamin D-related hypercalcemia
o a1 & ' . it 2
winfign widlusieliaglinu hyperphosphatemia $asiae
A =3 a 13 -]
\Hes9ndnme renal phosphate leak Fsvilsensonisin
s Jﬂ) = 8
561U serum phosphate uldlunisudana uenanddaiide
ot o = o 4‘ = é‘
atuayuAon snndulsalugiheneilintusnlusseznaiuiy
qlJ | L odw
mnlf}uﬁ"lmwgau 9 W PTHrP-related hypercalcemia Miind
awna1n solid malignancy draywunzsiiluamefilady
Tusthanafinariwen lapavmuad 1,25(CH), vitamin D-related
) = v a = ' w
hypercalcemia MdulUlsl fdsil Tnsvefinnsansiuiuaive
A o = . . gy . .. . -
AR chronic tubulointerstitial injury lame'? Sarcoidosis
- 2 = =4 i 3
e duldlsannTiaailbsannmsany systemic manifesta-
tion Bu 9 TélA bilateral anterior uveitis, generalized lympha-
denopathy uag lung nodules Tnefintsadulsaurunansd
Iolnelslldfionmsiueas uaghiisreauind kidney involvement
o , . e i . 5
Uy granulomatous interstitial nephritis Hm'iué'ﬂ'wi’lsu
[ ' = e & & od oW = o e '
1a egalsimumnlavinnsnsatuliefedoasduiiufiy wu
cornea WAEWU non-caseous granuloma Wulfeaiu Aozl
dredudunisidedule
1.Disseminated ¢ranulomatous infection Tasiany
mycabacteria #38 fungus 113wy lymphadenopathy,
pulmonary nodule, ocular involvernent &g granulomatous
. iy iy ' = [
interstitial nephritis Tl ae9lsinu Anwazins pathology
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fnwuidu caseous granuloma 1N sivanludtaesy
ﬁ Gl non-caseous granuloma uaﬂmﬂﬁmﬂmimm PCR
970 renal tissue dalsimuansiugnasmesgainmeani

2.Lymphoma Teetawzngy indolent lymphoma a1snsa
wilMiAa  generalized lymphadenopathy, pulmonary
nodule kazifin granuloratous infiltration Tu renal interstitium
18 whilslenansaeune uveitis 161 wazdialimu abnormal lymphoid
cell Tu renal tissue wadm:ﬂamwﬁ

3.1gGA-related disease @wiliAn chronic tubulo-
interstitial nephritis 19 wardisreauimwusaunu generalized
lymphadenopathy wag uveitis bo waag1elsniy wilaeidl
318973 IAAR granulomatous disease wAWUUBHLIN
sauieaglany epithelioid granuloma way prominent
neutrophilic infiltration uanmmﬁw}’ﬂwswﬁé‘f&lajwu organ
involvement 81 9 vadlsAfanan uagseiy serum 5G4 voss
tedseglunasiung

4. Tubulointerstitial nephritis with uveitis (TINU) Faudu

idiopathic interstitial nephritis uaza1MIBLOILA AN
granuloma formation, ocular involvernent wag constitutional
symptoms 1ol wsdalilanuisaeduis generalized lymphade-
nopathy, pulmonary nodule waz chronic hypercalcemia
1ot

5. uananinguTsn autoimmune disease Bu wAy pauch
immune vasculitis fllsBuNNU granulomatous interstitial
nephritis 16 ussiniiu caseous granuloma waznu glomerular
involvement $ause uananil smaneiindafissauini
1%fn granulomatous interstitial nephritis wenkiaNN30
o8U18 systemic symptoms 3u qiu@’ﬂamwwﬁﬁﬁmm
Sarcoidosis Hulsediiiin non-caseous granulomatous
inflammation lueenwsing 4 Thismeldlaglavsuanmsdnoy
wiBaLfinaIN genetic predisposition wazdl environmental
trigger Wiy msnntauuafise TnveTeasiinuinianeBanin
vaufignfie Ven sesawnferomimiewiumisiu 4 fuans
T A13nafl 1

o o= e o e = . .
A19197 1 omsnamatinaeseisiviinaundlulse sarcoidosis

adgaznnnlng ANITNNARUN AMNTN ($aEaY)

Lung Cough, dyspnea, wheezing 89-99
Papules, nodules, plagues and infiltrated

Skin 16-32
scars and tattoos
Painful and/or red eye and vision loss

Eyes 5-23
Abdominal pain and elevated liver functions

Liver 12-20

Lymph nodes Peripheral lymphadenopathy 13-15

Spleen Abdominal pain 5-10
Vertigo, gait disturbance, paresis and/or

zuulszan 3-9

paresthesia

wala Arrhythmia and syncope 2-5

AOLUAIINLBNANTD19DIVLNELAY 3
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uavdenansawune Ranmilslsmednuaefuandu s 2
failfie® 1) auAnUnAves glomerulus nulddon Téun
membranous nephropathy, IgA nephropathy, ANCA-
associated glomerulonephritis 2) AURAUNAYEY tubule

W proximal uag distal tubules viliAnANaARUNRvesnEous
#14 A8 Lawn Fanconi syndrome, salt-wasting nephropathy
fxnﬂn’ﬁé'mawmlfm"l,m non-caseating granulomatous interstitial
nephritis ¥ieanNan1edauINAIE hypercalcemia Tiin
91nMs#l granulomatous inflammation LN sewles]
1Q-hydroxylase tiatllu nephrogenic diabetes insipidus
(D) v nwendanmusnumeulAaues (neurosarcoidosis)

\fin central DI 3) nsandumasszuuvnadutlaay wuliRoud
nazinziledny vise ureter 1NN granulomatous inflammation

97N retroperitoneal fibrosis 9MNNsATEATINABLLIMEADS
w3vania hypercalcemia™ lutszwmrlneinsilsesuiae
2 = ey ar . . 1 Qf 1 k] =J Lar g
Alesunsitededy sarcoidosis uagaliinsmudiuauiiuida®
@ | e - | S
Tawaiezdulvgfitiendes As szuumufumelauazsaui
:alﬂ) =] AQ o 1 3
widee uonanddalisienuseslsaniamis, a1 wietoslin®
= @ w Heet w4 o ] ¥ = '
Fansanugiaelumeiniiedafiven wassouthviods uads
lsivveiiseanulsa sarcoidosis Malulvaunnou wuisetlsa
al o - | ) i iy = e & w
dndinsandulsauvuresiluresll srameldomseiuiGess
ms¥numdnililutiegtiufenslisnanfiduiu Tassusnie
prednisolone w119 1 mg/kg/day BEetiay 4 FUaMila?
fag 9 apvuAas TusyoznamsmnUssun 18-24 1o 919
Fsanltenagiiiusiledu wu azathioprine e mycophe-
nolate mofetil vngithelsineuausssie systemic corticosteroid®

= a a aa = . .
A15199 2 AReUnvnseatnueaendanmilalulse sarcoidosis

AMALINEISENIN

AuRaUnfinteadiin

Glomerulus

Membranous nephropathy, IgA nephropathy, ANCA-associated vasculitis

Tubular dysfunction

Proximal tubular dysfunction, pistal renal tubular acidosis

Interstitium

Noncaseating granulomatous interstitial nephritis

Post-renal obstruction

Nephrolithiasis, Ureteral, urethral or bladder obstruction by sarcoid

involvement, Retroperitoneal fibrosis, Retroperitoneal lymph nodes

Electrolyte abnormality

Hypercalcemia, Diabetes insipidus (central or nephrogenic)

finulasainienatsensdaanea 4

G

Granulomatous interstitial nephritis Lﬁummﬁmﬁma&
chronic tubulointerstitial injury asnsafialaainuaneaive
U sarcoidosis 52154 disseminated granulomatous infection,
autoimmune disease, lyrmphoma Wazauaeaia Lo
dnuuediulfasd sarcoidosis i1 chronic hypercalcemia,
systemic organ involvement (lymphadenopathy, pulmonary
involvement ua¥ constitutional symptoms) ¥ins3tade
Taw tissue biopsy Tate¥nsiifeatas mashufiddnydenis
Fnwlapaumn wuINTUINS systemic corticosteroid 819
grappandouvedlald waraninsadnwnme hypercalcemia
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