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The possible side effects of Covid-19 vaccination in dialysis population
-
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Covid-19 pandemic outbreak since 2019. Patients with dialysis belong to high-risk group of Covid-
19 infection. Vaccination is one of most powerful manipulation to stop Covid-19 transmission and to
reduce the morbidity and mortality of infected patients. However, the vaccination efficacy of Covid-
19 vaccine is relatively poor in dialysis patients due to immunocompromised status. And some
possible side effects related to Covid-19 vaccination have been reported in recent literatures. In this
talk, we will review the latest studies about the morbidity and mortality in dialysis patients with
Covid-19 infection, and the humoral or cellular immune response of different Covid-19 vaccination
in dialysis patients. Furthermore, we will discuss about the possible side effects of Covid-19
vaccination in dialysis patients. A few patients with hemodialysis (HD) encountered severe
complications post Covid-19 vaccination will be reported. In addition, in LinKou and Taoyuan branch
of Chang Gung Memorial Hospital, we enrolled about 480 HD patients to investigate the humoral
response post Covid-19 vaccination since 2021.10. when vaccination started. Preliminary data about
titer of neutralizing antibody post vaccination will also be discussed. Through this talk, we hope to
offer the information about pros and cons of Covid-19 vaccination in dialysis patients.
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The possible side effect of Covid-19 vaccines in patients with chronic disease
R
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Patients with chronic disease have a high risk of infection with SARS-CoV-2 and worse clinical
outcomes than the general population. Although vaccination is associated with a lower risk of
COVID-19 infection and lower risk of hospitalization or death, vaccine response is usually attenuated
in patients with chronic disease due to accelerated immunosenescence induced by chronic
inflammation. In addition, a significant proportion of patients with chronic disease are hesitant about
seeking COVID-19 vaccination. Willingness to get vaccinated against COVID-19 in these patients is
limited by the fear of adverse effects. There have been widespread speculations of cardiovascular and
other adverse events associated with COVID-19 vaccines, such as thromboembolism, neuropathy,
and myocarditis following the administration of specific vaccines. The safety of COVID-19 vaccines
is of great public health concern and is critical to reducing vaccine hesitancy during the pandemic.
However, there is a paucity of data regarding the safety and efficacy of COVID-19 vaccines in
patients with chronic disease because these patients have largely been excluded from clinical trials.
Today’s talk will focus on immune response to COVID-19 vaccines among patients with chronic
disease and whether comorbidities impose extra risks of adverse events following COVID-19
vaccination.
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COVID-19 is a very high transmission disease with a variable prognosis in the general
population. Patients on hemodialysis (HD) therapy are particularly vulnerable to developing an
infectious disease.

An outbreak in HD centers can cause staff shortages and thus puts a strain on health professionals
and technicians that run these facilities. This can lead to increased waiting time for dialysis, or
otherwise, patients who skip their dialysis shifts due to fear from the pandemic, putting them at risk
of fluid overload and metabolic emergencies. Resource scarcity is compounded by a general shortage
of medical equipment and personal protective equipment (PPE) during a pandemic. Therefore, the
protection of staff working in dialysis units is very important.

The ability of a dialysis center to provide effective physical distancing for all its members is
constrained by several factors including the physical layout of the unit which cannot be reconfigured
without a major overhaul. Space is limited, and there is little flexibility in the scheduling to allow the
following special precautions for cohorting COVID-19 infected patients. Most dialysis units operate
at maximum capacity. The nature of care for these patients requires close proximity to nurses
operating with the HD machine. These nurses may interact with 4 patients simultaneously. Although
contacts with healthcare providers can be limited, they cannot be eliminated. Asymptomatic spread
in the HD unit is another challenge. As a consequence of a relatively suppressed immune system, the
proportion of asymptomatic infection in HD populations may be higher than average.

To mitigate the impact of COVID-19 in HD units, we should focus on three main areas including
dialysis facilities, transportation, and patients’ communities. Structural and organizational changes
adopted early on and the diagnosis algorithm played a key role in minimizing the spread of the disease.
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SGLT?2 inhibitors for kidney protection: diabetic kidney disease and beyond
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First disclosed in the EMPA-REG OUTCOME trial, the outstanding renal benefits of SGLT2
inhibitors for patients with diabetic kidney disease (DKD) were finally apporved in the CREDENCE
trial taking renal events as the primary outcomes. Surprisingly, the renal protective effect of SGLT2
inhibitor revealed in the CREDENCE trial seemed to be unrelated to the hypoglycemic effect. The
DAPA-CKD trial came to address this question by enrolling chronic kidney disease (CKD) patients
with a wide spectrum of etiology, nearly 40% non-diabetic CKD. The primary (renal) composite
outcome of DAPA-CKD favored SGLT2 inhibitor over placebo no matter in the whole study
population or in the subgroup of patients with non-diabetic or IgA nephropathy. The great success of
these trials has not only led to a paradigm shift in our approach and management of DKD and CKD,
but also provoked the proposal of ‘tubule-centred model’, in which most pathophysiology of diabetic
nephropathy is attributed to overactivated SGLT2 and maladaptive tubuloglomerular feedback (TGF).
SGLT?2 inhibitors restore the regulation of TGF in both type 1 and type 2 diabetes but the results are
pre-glomerular vasoconstriction for the former and post-glomerular vasodilation for the latter. As for
the renal protective effects of SGLT2 inhibitors for non-diabetic CKD, a reduced nephron number
and hyperfiltration of the remaining nephrons mimicking the hyperfiltration of diabetic nephropathy
may explain, but much more is still awaiting research. The last part of the speech will address some
unresolved questions and future prospects about the role of SGLT2 inhibitors in CKD treatment.
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T2D caring- Move from conventional to comprehensive
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Metabolic syndrome is a cluster of conditions that occur together, increasing the risk of

cardiovascular disease together with type 2 diabetes.
Cardiorenal metabolic syndrome is an umbrella term that encompasses a lot of different types of
pathophysiologies. It highlights the multiple links between the kidneys and the heart as the two main
organs that are involved in this process. Injury can start in one organ and transfer to the other in either
direction. It’s much more complicated than just hemodynamics. It also involves neurohormonal and
inflammatory systems. Thus, more contemporary research and ideas surrounding the pathophysiology
have started to encompass metabolic syndrome, including diabetes and lipids. They’re all at interplay,
causing this disease process to take place.

SGLT?2 inhibitors, which the cardiovascular and renoprotective benefits evidenced with sodium—
glucose cotransporter-2 (SGLT2) inhibitors make them a potential choice in the management of
cardiorenal syndrome. Cardiovascular protection is mediated by a reduction in cardiac workload,
blood pressure, and body weight; with improvement in lipid profile, uric acid levels, and adaptive
ketogenesis process. Renoprotection is facilitated by reduction in albuminuria and hypoxic stress, and
restoration of tubuloglomerular feedback. The favourable effect on cardiovascular complications and
death, as well as renal complications and progression to end-stage kidney disease, has been confirmed
in clinical trials. Guidelines endorse first-line use of SGLT2 inhibitors after metformin in patients
with T2DM with high cardiovascular risk, chronic kidney disease or both.**

The prevalence of Cardiorenal metabolic syndrome continues to grow. We know that the various
clinical conditions about here—whether it’s heart failure or diabetes or kidney disease—are rising in
incidence and prevalence. The overlap of these clinical conditions also continues to grow
exponentially. The numbers of patients with heart failure, a quarter of them may have diabetes. If you
flip it and look at it the other way, approximately 10% to 20% of patients with diabetes have heart
failure. Similarly, up to a quarter of patients that are hospitalized for acute heart failure will develop
acute kidney injury, or potentially cardiorenal syndrome. Let us start to care about the Cardiorenal
metabolic syndrome. I believe it never too late.
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SGLT?2 inhibitors and heart failure in cardiorenal spectrum
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SGLT2 inhibitor used to be anti-diabetic drugs for glucose control by blocking sodium-
glucose cotransporter at proximal tubule of kidney. From a series of CVOT of SGLT2 inhibitors in
diabetes patients (EMPA-REG & DECLARE & CANVUS), they can lower the incidence of
hospitalization for heart failure and obvious renal protection with statistical significance. From
DAPA-HF (Dapagliflozin) and EMPEROR-Reduced (Empagliflozin) trials for patients with heart
failure with reduced ejection fraction with or without diabetes, the patient group with SGLT?2 inhibitor
has statistically significant low rates of CV death/ hospitalization for heart failure. For this reason,
the international heart failure guidelines including ACC/AHA, European society of cardiology put
SGLT?2 inhibitor as first line fundamental guideline-directed medical therapy.
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Overview of the treatment guideline and unmet need for renal anemia
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To maintain the hemoglobin (Hb) in CKD patients within a therapeutic range, 10-12mg/L has
been recommended by international guidelines after several large RCTs reported higher thrombotic
events rates when using Erthropoeitn stimulating agent (ESA) to normalize the Hb in this population.
The algorithms used in KDIGO for anemia include diagnosis and evaluation, Iron therapy, ESA
therapy, ESA failure, and RBC transfusion. Unfortunately, the evidence is still insufficient, and more
studies are needed for optimal Hb levels in various CKD stages as well as the “overdose” or
hyporesponsiveness of ESA regarding the clinical outcomes. The consensus on the ESA ceiling dose
has never emerged when considering its cost, effect, and complication survey. With a more
understanding of erythropoiesis and iron metabolism in CKD, we nephrologists should, considering
the clinical outcomes, rethink all values used in these algorithms for decision-making. For example,
when to modify ESA dose and iron supplement at which Hb level. Iron is essential for Hb synthesis
and becomes more complicated in CKD. Considering its storage, uptaking, and acting together with
ESA, the optimal iron status has been tested in the past decade but still without a definite conclusion.
That iron or ESA, which should be the first-line treatment for anemia in CKD, is clinically determined
case by case now; we need more clear individual suggestions in new guidelines. With new oral iron
supplements introduced into the market, managing the iron metabolism, like Calcium-phosphorus
metabolism in MBD, is crucial in renal anemia correction. Some new therapies have been
incorporated into anemia correction in CKD, such as HIF stabilizers, hepcidin antagonists, and new
forms of iron. Using them precisely is another concern that needs more work on it.

27

Lawid 4

The emerging treatment of renal anemia: HIF stabilizer.
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Renal anemia is a major problem in patients with chronic kidney disease (CKD). As the
deterioration of renla function, the prevalene of anemia gets worse. Meanwhile, the anemia also
causes the renal function furhter decline.

As we know, erythropoieptin (EPO) deficiency and iron dysregugulation are the two major
problems of CKD related anemia. In the past, we used EPO since 1989 based on the evidence of
NHCT, CHOIR, CREATE, and TREAT studies. However, more and more studies showed that
increased risk of mortality and cardiovascular events with EPO at higher Hb targets in patients with
CKD anemia. Similary, we used iron supplement for patients with CKD, who experienced iron
dysregulation. Too much iron supplement also leads to adverse effect due to too much free radicals.
We cannot treat the underlying cause of iron dysregulation (increased hepcidin) before. Nowadays,
we need to face our former treatments for CKD anemia, includig EPO and iron supplement, were not
good enough.

Patients with end-stage kidney disease (ESKD) living at high altitude either increase endogenous
EPO production or respond better to endogenous and exogenous EPO. Altitude-induced hypoxia
reduces EPO requirements in patients with ESKD with treatment refractory anemia. The above
findings are assoicated with hypoxia-inducible factor (HIF). Hypoxia researchers won 2019 Nobel
Prize in Physiology or Medicine. Once stabilizing HIF 2a, we will have more EPO production and
less hepcidin. It can deal with two major problems of renal anemia simultaneously, which called “kill
two birds with one stone”. Herein, we will review the HIF and its effect on renal anemia.
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Recent and emerging therapies for iron deficiency in anemia of CKD
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Delineating AKI-AKD-CKD continuum in Taiwan
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The AKI-AKD-CKD continuum, whereby the initial acute kidney injury (AKI) subsequently
become acute kidney disease (AKD) and eventually progress to chronic kidney disease (CKD), is an
important global public health issue. Patients with the AKI-AKD-CKD continuum usually have
increased risks of end-stage kidney disease and even death. The investigation of AKI-AKD-CKD
development and spectrum is thus critical to diagnosis and prognosis of renal disease patients. Herein,
our team applied an algorithm-based approach to identify patients with AKI-AKD continuum in a
large AKI cohort. We found that more than half of AKI patients could be categorized as AKD patients
who were characterized with different AKD stages. Further analyses revealed higher risks of major
adverse kidney events, declined kidney function, dialysis and mortality in these AKD patients relative
to AKI patients without AKD regardless of their baseline estimated glomerular filtration. In the study,
we performed the AKI identification, followed by the AKD staging, and further indicated associations
between AKD stages and adverse clinical outcomes. These findings would accelerate precision
medicine and improve policy decision for the prevention of AKI-AKD-CKD development and
relevant adverse clinical outcomes in the future clinical practice.
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Intensified AKD Care to Reduce CKD: multidisciplinary team care (MDT) model
M (s T8 1,2,3’ EQE: 1,2, B p 4R 1,2’ 2% ,;Ufr 1,2,3’ LY 1,2’ B (= 1,2’ T 1,2’ F g g 123

LAPECEEEFL PPN THRAE TEAFELS FER FEATHEN pEP
3%‘-7*L%§§J‘§ %gl‘% T%I%%@?;ﬁ?a&

Introduction

AKI is estimated to result into a worldwide death toll more than 2 million people annually.
Besides being fatal, acute kidney injury also increases the risks of chronic kidney disease (CKD) and
end stage renal disease (ESRD) among survivors and thus casts large disease burden on health care
system. Acute kidney disease (AKD), has been proposed as a window of intervention to prevent
occurrence of CKD. However, the effective therapeutic strategies of AKD care remain to be
developed.

Methods

We intended to conduct a prospective, randomized, open-label, behavioral interventional trial to
validate the efficacy of in-hospital multidiscipline team (MDT) care model and special outpatient
AKD clinic which aim to improve AKD care and to reduce de novo CKD incidence. The trial will
enroll all adult patients with AKD. The intervention group will receive multidisciplinary team (MDT)
care and will be followed at acute kidney disease (AKD) clinic. The control group will receive
standard care. Primary outcome is the proportion of composite endpoint of major adverse kidney
events on 90" day after AKI (MAKE: renal progression to CKD, chronic dialysis and death).

Results

First, we have formed our consensus with dietitians and developed web-based nutritional
assessment tool. Second, under the support of the pharmacy department, we have formed our
consensus on the recommendations of drug use for the severe AKD patients. Third, we have
commenced the pilot trial to test the feasibility and efficacy of MDT care. We have conducted a
temporary analysis to examine the efficacy of the intervention. Among all the 128 participants till 4™
of November, 2021, mean age of the trial participants was 68-year-old and 75(59.5%) of them were
male. Survival analysis has revealed a non-significant survival difference between intervention group
and standard care group regarding composite endpoint of mortality and/or dialysis. However, the
trend of survival curve favored the intervention group (MDT care and AKD clinic)

Conclusion
Development of effective interventions at AKD stage is a critical step to reduce the up-rising
CKD incidence.

Key words: acute kidney injury; AKI; acute kidney disease; AKD; multidiscipline team; MDT; care
model
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Epidemiological perspective of first dialysis
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Kidney replacement therapy, including dialysis and kidney transplantation, is an essential life-
maintaining strategy to tackle the functionally failed kidneys. In the past, the outcome studies of the
dialysis population have been focused on chronic kidney disease (CKD) stage 5D/end-stage kidney
disease (ESKD) patients. Recently, more studies addressed the outcomes of patients with severe acute
kidney injury (AKI) requiring dialysis. Here, we aim to investigate the transitional outcomes of
patients receiving first dialysis treatment from 2001 to 2017 in Taiwan, utilizing National Health
Research Database.

Our data has illustrated the increasing trend of first dialysis incidence during the period of 2001
to 2017 in Taiwan, with men having more risk of dialysis occurrence than women, especially men
aged 35-55 years. Patients aged more than 65 years (men or women) experienced the highest
incidence rate of receiving first dialysis treatment. Further comparisons between patients with the
‘planned dialysis’ (those who had been enrolled in the pre-ESRD program and received arteriovenous
shunt creation before their first dialysis) and the “unplanned dialysis’ group have revealed that the
latter has a higher death risk and mortality rate. Notably, the death risk and mortality rate are higher
in the ‘unplanned dialysis’ group without previous kidney disease (de novo AKI) than those with
previous kidney disease (AKI on CKD). Additionally, we have characterized the transition pathways
of patients starting their first dialysis as the ‘unplanned dialysis’, which has disclosed that up to nearly
95% of all patients who survived after first dialysis eventually developed to continued dialysis and
deaths by the end of the 5-year follow-up period. Finally, we have identified common risk factors for
developing maintenance dialysis and deaths, including male gender, older age, diabetics, coronary
heart disease, stroke, heart failure, and sepsis.

This is the first time that a study has comprehensively addressed the incidence and transitional
outcomes of all patients initiating the first dialysis at a nationwide scale in Taiwan. The results indicate
that more efforts on post-AKI care is warranted to improve the renal and overall survivals.
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Role of genetics and immunity in AKI-AKD-CKD continuum
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Kidney disease is an important non-communicable disease issue in global public health and has
caused a heavy economic burden on the world. The literature points out that about 5-10 million people
die of kidney disease worldwide every year. Among them, acute kidney injury (AKI) is an important
risk factor leading to acute kidney disease (AKD), chronic kidney disease (CKD), another organ
failure, and death. A multi-country, multi-center prospective observational study showed that about
47.5% of critically ill patients suffered AKID due to sepsis. Previous investigation has indicated that
both genetic variation and immune status are considered as important factors for the risk of sepsis-
associated AKI (SA-AKI). The genome-wide association study (GWAS) and the high-throughput
sequencing (HTS)-based immune profiling analysis as powerful tools are thus capable of providing
in-depth information for interrogating the connection of such disease with genetics and immunity,
respectively. Accordingly, researchers could have better understanding of how genetic and immune
factors are associated with SA-AKI in order to develop novel biomarkers and therapeutic strategies
for diagnosis and treatment of AKI. Further application of such study approaches and findings would
contribute to the prevention of AKI, AKD and CKD for healthy individuals and kidney disease
patients.
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Renal parenchymal core biopsy can be done either with coaxial or noncoaxial technique. In
coaxial technique, the introducing needle is placed in the target organ; then, multiple tissue samples
can be performed through the same tract. After biopsy, embolizer such as blood clots, absorbable
gelatin sponge or coil could be introduced via the coaxial introducer to plug the needle tract,
preventing bleeding. Coaxial technique is widely used in solid organ biopsy performed by radiologists.
Alternatively, in noncoaxial technique, biopsy needle is inserted repeatedly for each tissue sampling.
Non-coaxial technique is usually performed by nephrologists. Through the literature review, coaxial
technique has been shown to have shorter procedure time and less complication rates related to post-
biopsy bleeding, especially preferable to patients with impaired coagulation tests or pathologic renal
parenchyma. In this lecture, we would like to give a short review and demonstrate how to perform a
quick and safe renal parenchymal biopsy through coaxial technique. Nephrologists could learn this
technique and serve it as a standard of care.
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Peritoneal dialysis (PD) is one of the choices of renal replacement therapy in patients with end
stage renal disease (ESRD). PD is known as beneficial in suitable patients as it facilitates home
therapy, encourages patient independence and the preserved residual renal function to contributes to
better quality of life.

The growing number of PD patients with overall increase in comorbidities requires the
development of rapid and safe PD catheterization techniques that avoid the use of general
anesthesia.

Nephrologist initiated Peritoneal Dialysis Catheter Insertion (NIPD) is now as an
essential/elected procedure in 15 Hospitals (11% of PD centers) in Taiwan.

However, there are many challenges ahead during the performance, including laws and regulations,
qualification, privilege, facilities management, standardization, quality assurance and clinical
pathway. Forty-five patients with NIPD have been successfully performed in Kaohsiung Chang
Gung Memorial Hospital since Jan 2021.

Here, we would like to share the development process and experience, as well as the difficulties
and solutions encountered.
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Acute kidney injury (AKI) is associated with adverse cardiovascular outcome and mortality.
Current international consensus adopts serum creatinine and urine output, which are functional
markers of kidney, as the gold standard of AKI diagnosis. Serum creatinine and urine output are easy
to use and correlates well with long term outcome. However, creatinine is confounded by fluid
overload and muscle mass and delayed to rise after kidney injury. Therefore, discovery of novel stress
and injury biomarkers for kidney injury become a highly expected solution for early prediction and
diagnosis of AKI. In this lecture, a review of current biomarkers will be introduced in a
comprehensive way to give the audience a general picture of AKI biomarkers.
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Clinical use of urinary liver-type fatty acid binding protein in acute kidney injury
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Fatty acid is a major energy source of renal tubule epithelial cells. Fatty acid binding proteins
(FABPs) are known as intracellular fatty acid chaperones that transport lipids to a specific component
in the cell. Among them, L-FABP (or FABP1) is expressed in liver and kidney (proximal tubules)
and H-FABP (or FABP3) is expressed in heart and kidney (distal tubules). However, mouse and rat
do not express L-FABP. Human FABP1 transgenic mice are used to evaluate the responses of FABP1
to several AKI models.

L-FABP is effective for earlier diagnosis of acute kidney injury (AKI) in animal models and
human diseases of hypoxia or proximal tubule injury. L-FABP could be upregulated by hypoxia
inducible factor-1 and peroxisome proliferator- activated receptors pathways. L-FABP is then shed
into urine in response to hypoxia caused by decreased peritubular capillary blood flow. In animal
models of renal ischemia-reperfusion AKI or cisplatin-induced AKI, urinary L-FABP increases early
before the increase of urinary N-acetyl-D-glucosaminidase and blood urea nitrogen. In patients after
radiocontrast medium exposure or cardiac surgery, L-FABP is one of the best predictor that could
detect AKI earlier than serum creatinine. Even in animals or patients with prerenal AKI, L-FABP is
significantly elevated compared with other biomarkers.

Novel biomarkers of AKI are reflective of the molecular and cellular events that occur
throughout the clinical phases of AKI. L-FABP elevation during the initial phase of AKI indicates a
hypoxic insult and L-FABP elevation during the extension phase of AKI likely represents a response
to a kidney insult, because of its antioxidant mechanisms.

In clinical practice, L-FABP measurement could be used to early identify high-risk patients. And
strategies that increase its expression could benefit patients who undergo a renal insult.
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Neutrophil Gelatinase-Associated Lipocalin (NGAL)
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Acute kidney injury (AKI) is common in hospitalized patients and associated with serious
complications and high medical costs. The diagnosis was relied on serum creatinine (sCr) and urine
output, to define AKI. But these markers are delayed changes after AKI and showed low sensitivity
or specificity. However, AKI biomarkers were discussed for over 20 years, there is no clear rule or
pathway to use them. In this session, we would like to discuss several novel biomarkers that have
been shown to detect AKI earlier and are more sensitive than sCr. And discuss the way and probable
prevention strategies to improve the outcome in patients.
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Acute kidney injury (AKI) and the subsequent acute kidney disease (AKD) are emerging hot
topics in both fields in critical care medicine and nephrology. The health and economic burdens
associated with AKD have caused a substantial loss of human lives and medical expenditure. One of
the most important barriers to improve outcome is the late and inaccurate diagnosis of AKI and AKD.
Traditionally, serum creatinine serves as a “static” marker for glomerular filtration rates (GFR), and
one of the most easy assessment tools for renal function; however, the inaccurate estimates for renal
function in acute setting make creatinine a flawed tools in AKD. Cystatin C has a low molecular
weight (13.3 KD), and it is removed from the bloodstream by glomerular filtration in the kidneys. If
kidney function and glomerular filtration rate decline, the blood levels of cystatin C rise. Normally,
cystatin C will not be detected in urine, for renal tubules absorb almost all of the cystatin C filtered
by glomerulus. Detection of cystatin C in urine may serve as an AKI marker in some circumstances.
As a filtration marker, cystatin C has been validated for AKD diagnosis and as a guide for intervention.
This talk will focus on the role of cystatin C on AKI prediction, outcome prediction and its possible
roles as the time for intervention.
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Overview of therapeutic monoclonal antibodies
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Therapeutic monoclonal antibodies target pathognomic molecules, in order to abolish disease
processes and achieve remissions of diseases. In kidney diseases, disease processes involving
humoral immunity or cellular immunity may contribute to kidney damage. Minimal change disease
(MCD) and focal segmental glomerulosclerosis (FSGS) are classified with disease processes
involving cellular immunity, while IgA nephropathy and anti-GBM disease are mostly associated
with humoral immunity disorder. Patients post renal transplantation, despite anti-rejection
medications, also have an increased risk for de novo glomerular diseases. The roles of monoclonal
antibodies to help manage these disorders are emerging and potentially change the therapeutic
paradigms in the near future. This talk will give an overall view of therapeutic monoclonal antibodies
in kidney diseases.
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Use of monoclonal antibodies in primary glomerulonephritis
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Primary glomerular disease consists of lots of disorders with different clinical presentations,
including minimal change disease, focal segmental glomerulosclerosis, membranous nephropathy,
immunoglobulin A nephropathy, membranoproliferative glomerulonephritis and so on. Although the
mechanisms of these disorders differ, management is similar including glucocorticoid and
immunosuppressants. Pathogenic mechanisms of these disorders are not well known yet. Recently,
novel immune therapy including monoclonal antibodies develop rapidly. Some of these immune
therapies are applied to patients with primary glomerular disease. The successfulness of these novel
treatments provides not only therapeutic benefits but also re-evaluation of diseases mechanism. This
talk will introduce current use of monoclonal antibodies in primary glomerular disease.

Keyword: primary glomerular disease, monoclonal antibodies, immune therapy
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Use of monoclonal antibodies in immune related kidney diseases
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In 2013, Science magazine choose cancer immunotherapy as breakthrough of the year. Human
monoclonal antibodies (mAbs) not only changed the paradigm of tumor therapy but also became a
therapeutic tool for many other diseases. Most of the application of mAbs revealed encouraging
findings to treat patients with immune-mediated renal disease such as glomerular diseases and kidney
transplantation rejection, for whom the standard protocols based on corticosteroids and non-specific
immunosuppressants with heavy side effects have for decades been the only therapies. We will
introduce human monoclonal antibodies related therapy for immune related renal disease and also for
COVID-19.
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Use of monoclonal antibodies in renal transplantation
PR
7 RAAF R TR

THREBDIRABY HDEE NI HH w-‘}%‘ﬁtﬁ% *REAAEE T EF P EAL
ER TP R DRFIERY O R EPE.-%E AL B (7 RRAB AL kR BT
EFRLE A ETF ﬁ’fﬁ“,’f TR A R ESER - BB R e F ROK L&
dp ik o

FI TR D T TG TR R o 45 A AR 5 GuEd2 1 ) 7 4p % (ABO incompatible)
BFLA RO w Ik 2K FIFURE S 88 R4S 48 (anti-HLA donor specific Ab)erdadll i agit ok ~ 242
Al & 7% 4 (atypical hemolytica uremia syndrome) & %8 ¥ %45 18 e a2 o

H pkyufl ¢ 45 anti-CD20 -~ anti-C5a -~ anti-interleukin-6 monoclonal antibody % % % ¥ 5%

BEAHTSRIL > P EHFERNET o AFHPN 2 8L BBk H fRrEr 2% o

44



Lunch Symposium 1

Burden and challenge for heart failure patients with kidney dysfunction
Nephrologists point of view for Heart Failure Treatment
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Revolutionize CKD Therapy - Delay Dialysis and Reduce Mortality
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The Role of Carbamylation in Patients with Kidney Disease
Hie§
Bt 2k F (X8 Fay) TR

Carbamylation is a non-enzyme-reacted protein post-translational modification. When the
nitrogen-containing waste in the body rises, urea dissociates into cyanate, which then reacts with
proteins. This is called protein carbamylation. In basic research, carbamylated proteins have been
observed altered their structure and function, contributing to adverse molecular and cellular responses.
Higher concentrations of carbamylated derivatives have also been observed in pathological studies,
especially in chronic kidney disease (CKD). In recent years, many studies have shown that serum
carbamylated derivative concentrations are positively correlated with renal failure and cardiovascular
disease, furthermore, it can be used as a predictor of mortality in patients with end stage renal disease
(ESRD). When its concentration accumulates, it may promote long-term complications, including
cardiovascular abnormalities, inflammatory responses, and dysregulation of immune responses.

Carbamylation affects a wide range of proteins, including albumin, lipoprotein, and may
contribute to renal fibrosis, erythropoiesis-stimulating agents resistance, atherosclerosis, and vascular
calcification. The degrees of carbamylated albumin are closely related to clinical outcomes in patients
with kidney diseases. The intervention with dialysis can reduce the concentration of carbamylated
proteins. And amino acid supplementation may be used as a scavenger to reduce carbamylation of
proteins.

In conclusion, the harm of protein carbamylation to patients deserves attention, and how to
measure and slow down the generation of carbamylated proteins will be an important issue in the
patients with kidney diseases.
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A 41-year-old female patient, with initial presentation of malignant
hypertension, diagnosed to be renin secreting tumor : A case report
Y E KT

Andrew Chou, MING-TSO YAN
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Division of Nephrology, Department of Internal Medicine, Cathay General Hospital

This 41lyear old female came to our emergency department for dyspnea on exertion. She has
underlying uncontrolled hypertension for at least 2 years, with systolic pressure over 200mmHg. Her
vital signs at triage was Body temperature = 36.6°C, Pulse rate = 122 per minute, Respiratory rate =
26 per minute, Systolic/Diastolic blood pressure = 209/159 mmHg, O2 saturation = 74%,
consciousness clear. Physical examination revealed jugular vein engorgement, bilateral lung crackles,
and bilateral legs pitting edema. The remainder of physical examination was unremarkable.
Hemogram study showed respiratory and metabolic alkalosis (pH=7.5, pO2= 56.4 mmHg,
pCO2=32.1 mmHg, HCO3=24.6 mmol/L), severe hyponatremia (Na=116 mmol/L), hypokalemia
(K=2.9 mmol/L), hypoalbuminemia (2.6g/dL), A/G reverse (Serum protein = 5.4 g/dL) and impaired
renal function (BUN=70 mg/dL, Creatinine =4.32 mg/dL). Urine analysis showed microscopic
hematuria (RBC=30~49/HPF), and Urine Protein/Creatinine Ratio (UPCR) =3.36 g/g. Chest plain
film reported bilateral pulmonary edema. Bedside renal echo showed no hydronephrosis.

She was admitted to Intensive Care Unit for pulmonary edema and respiratory failure, treated by
Furosemide but was ineffective. She then received emergent hemodialysis for 2 days. After
ultrafiltration, her hyponatremia and respiratory failure got much improved.

To survey her acute kidney injury, we checked auto-immune serology and relative viral infection,
but were all negative. We then survey her malignant hypertension, which maybe the cause of her
impaired renal function and possible glomerulonephropathy. We found high plasma aldosterone
concentration (319.1 ng/dl), high plasma renin activity (>33 ng/ml/hr), and high plasma renin
concentration (618.1 pg/ml). Besides, other endocrine serology data were unremarkable.

Abdominal MRI reporting an 1.7cm T1 isointense, T2 hypointense tumor over the upper pole of
right kidney. Following formal renal echo showed an 1.7 cm isoechoic tumor in the cortex of the
upper pole of right kidney. Thus, echo guided renal tumor biopsy was done, reporting juxtaglomerular
cell tumor, with rhomboid crystals in the tumor by electron microscopy, compatible with reninoma.

Key word: Juxtaglomerular cell tumor; Reninoma; Renin secreting tumor
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A rare cause of episodic hyponatremia and hypokalemia
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Tzu-Ming Cheng', Chih-Yang Hsu'

PR AL F R PR

! Division of Nephrology, Department of Medicine, Kaohsiung Veterans General Hospital

Abstracts

A 21-year-old woman who was healthy before presented to the emergency department with
intermittent lower abdominal pain, recurrent vomiting, and poor appetite for about six weeks.
Muscular weakness was reported as well. During this period, she was ever admitted to local clinic
due to two episodes of general convulsion. Laboratory analysis revealed a striking hyponatremia (119
mmol/L). Brain computed tomography, brain magnetic resonance imaging and electroencephalogram
did not reveal pathologic features. She was discharged after correction of hyponatremia (129 mmol/L).
However, recurrent abdominal pain was found, and she visited our hospital for evaluation.

On examination, vital signs showed blood pressure 153/112 mmHg, and heart beats 117/min.
She had soft abdomen with no localized guarding and no tenderness, and no pitting edema over trunk
and limbs. Abdominal plain film showed colonic stool retention. Laboratory analyses still revealed
hyponatremia (122 mmol/L), hypokalemia (2.8 mmol/L), elevation of liver-enzyme (GOT/GPT 65/77
U/L) and a urine sodium level of 61 mmol/L. Under the diagnosis of SIADH, water restriction and
salt supplement was administered, with recovery of sodium level. However, weakness, numbness was
reported despite nerve conduction studies unremarkable. According to her clinical manifestations
(recurrent abdominal pain, seizures, hyponatremia and young female), porphyria was highly
suspected. A more than 10-fold increase in concentration of urine porphobinogen (PBG) and elevated
urine aminolevulinic acid (ALA) lead to the diagnosis of acute intermittent porphyria.

She was then treated with intravenous hemin 3mg/kg body weight/day for 4 days, with
intravenous carbohydrate. Symptoms got improved and she was then discharged with clinic follow-

up.

Key words :
Hyponatremia, STADH, Acute intermittent porphyria
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An allograft kidney recipient complicated with active antibody mediated

rejection after transplantation in one week
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I-wen Chen, Kang-Ju Chou
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Department of Nephrology, Kaohsiung Veterans General Hospital

Abstracts

Antibody-mediated rejection has been recognized as an important cause of graft loss after kidney
transplant, and there are no standard treatments currently. We use HLA typing and crossmatching
before transplantation in our hospital to choose the recipient of deceased donor kidney. Here, we
report a 50-year-old woman, with history of chronic interstitial nephritis (CIN) related end stage renal
disease (ESRD), who received kidney transplantation and complicated with active antibody mediated
rejection soon after surgery.

In this patient, pre-operative pre-formed antibody matching test showed negative result.
Mismatched HLA included HLA: 1A(3), 1B(35), 1 DR(12). Panel reactive antibodies showed class
I: 95.3%, class II: 75.6%. Basiliximab, methylprednisolone, tacrolimus were given as pre-
medications. After transplantation, there was no urine despite of hydration, diuretic and inotrope
given to support adequate kidney perfusion. Sonography didn’t detect urinoma over lower abdomen.
The renal arterial resistive index (RI) was measured as 0.96~0.98 (normal range =0.5~0.7), and
reversed diastolic flow in the renal artery was found, suspect acute rejection. Methylprednisolone 1
g per day was given for 3 days and renal biopsy was performed on the 7" day after transplantation,
which presented acute antibody-mediated rejection, C4d(+), C4d3: >50% PTC(+), acute Banff scores
grading: 13 t0 v2 g3 ptc3 C4d3. Plasmapheresis 40U/day for 10 courses, intravenous immunoglobulin
10 times, and rituximab 500mg were given. Thymoglobulin was also administrated due to highly
suspected T cell rejection from v2. Donor specific antibody (DSA) identification later reported A3,
B35, Cw4, DR12, DQ7 in the patient. Her urine output and renal function gradually improved with
serum creatinine down to 1.55mg/dl after treatment. Although our patient had high PRA levels and
complicated with active antibody mediated rejection, the treatment with plasmapheresis, IVIG,
rituximab and ATG seem to be an effective regimen to treat active antibody mediated rejection.

Mers: TS FBE IR TF B BHer Bl :‘JFE%—%T%%EL JEELY |
Keywords: kidney transplantation, antibody mediated rejection, panel-reactive antibody (PRA),
donor specific antibody(DSA)
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Pregnancy related Atypical Hemolytic Uremic Syndrome Successfully Treated

by Eculizumab
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Abstracts

Atypical hemolytic uremic syndrome (aHUS) is a rare and life-threatening disease, induced by
complement alternative pathway disorder, and characterized by thrombotic microangiopathy on
kidney pathology. Pregnancy associated TMA includes preeclampsia/HELLP syndrome, thrombotic
thrombocytopenic purpura, and aHUS. Herein, the recognize of aHUS in pregnancy is an challenge
for physician.

We describe a 34-year-old female, presented with postpartum anuria, pulmonary hemorrhage,
microangiopathic hemolytic anemia and thrombocytopenia after delivery of her first-born boy. The
kidney biopsy pathology demonstrated thrombotic microangiopathy with diffuse cortical necrosis.
aHUS was confirmed by normal ADAMTS 13 activity and exclusion of E.coli O157, shigella and
Pneumococcus pneumoniae infection. The complement gene variant of coding area of complement
factor H gene and CD36 gene were detected. Resolution of hematological abnormalities, pulmonary
hemorrhage and increase urine output were observed after receiving Eculizumab. In summary, we
present clinical, kidney biopsy, laboratory findings and the treatment and follow-up of aHUS with
cortical necrosis.

Awareness of aHUS presentations will result in accurate diagnoses and proper management, and
renal cortical necrosis can be partially improved while predisposing factor is removed and treatment
is focused on the cause of the aHUS as early as possible.

Key words :
Pregnancy, microangiopathic hemolytic anemia (MAHA), AKI, TMA, aHUS
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Reversable acute kidney disease in a patient with paroxysmal nocturnal
hemoglobinuria

TAE A i FEa!

Peter Zhi-Ye Yu MD.,! Wei-Chou Lin MD.,? Yung-Ming Chen, MD.,! Thomas Tao-Min Huang MD.!
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! Renal Division, Department of Internal Medicine, National Taiwan University Hospital and College

of Medicine, Taipei, Taiwan > Department of Pathology, National Taiwan University Hospital and
College of Medicine, Taipei, Taiwan

Background :

Paroxysmal nocturnal hemoglobinuria (PNH) is a rare, yet life threatening disease involving
multiple organs. The renal manifestations are diverse: acute tubule necrosis, acute interstitial nephritis
(AIN), Fanconi’s syndrome, and pigment nephropathy. Eculizumab may improve outcomes. Kidney
pathology provides valuable information to guide our intervention.

Methods -

An 85-year-old man with known PNH with advanced chronic kidney disease (CKD) stage 5
(serum creatinine = 4 mg/dL) was ever on eculizumab one year ago but was judged ineffective.
Uremia with extreme azotemia (urea nitrogen, UN = 204.9 mg/dL, serum creatinine 12.4 mg/dL) was
found, with evidence of hemolysis (lactate dehydrogenase, LDH = 353 U/L), thrombosis (D-dimer =
4.26 mg/L), and tubular injury (euglycemic glycosuria, 2+ in urinalysis). We thus performed a kidney
biopsy to guide therapy.

Results :

The histopathology reports brown pigments in the edematous tubular epithelial cells and these
pigments are positive for the iron stain, which was compatible with hemosiderin deposits. Also,
widening change of interstitium with mild lymphocytic infiltration (15~40%) was disclosed. For
interstitial nephritis, especially in acute episode, steroid treatment may improve renal outcome. Oral
prednisolone 20mg per day (0.34 mg/kg) was prescribed for interstitial nephritis. Urine amount
increased and hemodialysis was discontinued on the 56 day after biopsy. The serum creatinine was
6.0 mg/dL on the 25" day of dialysis free.

Conclusions :

Kidney pathology is diverse in PNH patients, and could serve a guide for therapy to improve
outcomes
Key words
paroxysmal nocturnal hemoglobinuria, acute kidney disease, eculizumab, kidney biopsy
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A Rapidly developed Everolimus-induced Pneumonitis in Renal Transplant
Recipient

PR IR TP R M T

Yueh-Chu Sio, Pei-Chin Chen, Hsi-Hsien Chen
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Division of Nephrology, Department of Internal Medicine, Taipei Medical University Hospital

Inhibitors of mTOR (mammalian target of rapamycin) are currently widely used as an
immunosuppressive and anti-malignancy medication. However, they are also known for their adverse
effects on pulmonary system that could be life-threatening. Many studies have implicated that
everolimus caused pneumonitis frequently, and to our knowledge, would happened as soon as 5 days
after drug initiation. Here, we presented a rapidly deteriorating case of drug-induced pneumonitis
within 3-4 days upon starting everolimus that spontaneously regressed after drug discontinuation in
a renal transplant recipient.
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NK/T-cell Lymphoma Invading Kidney Mimicking Adult Onset Still’s Disease
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Division of Nephrology, Department of Internal Medicine, Taoyuan General Hospital, Ministry of

Health and Welfare, Taoyuan, Taiwan
’Department of Pathology, Taipei Branch, MacKay Memorial Hospital, Taipei, Taiwan

Lymphoma involvement in kidney is less reported in past literature. We report a case of 53 year-
old male patient initially presented with fever, jaundice, favor biliary tract infection complicated with
chronic active hepatitis. Gastrointestinal bleeding episode was also noted over admission course.
Panendoscopy biopsy of stomach and liver biopsy had exclude IgG4 disease and autoimmune
hepatitis, primary biliary cirrhosis. As salmon-pink maculopapular rash was noted and further
laboratory data revealed elevation in serum ferritin, tentative diagnosis of adult onset Still’s disease
was made. Empiric antibiotics was given first and steroid was prescribed afterward. He was then
discharged to outpatient department for following up and titration of immunosuppressants. However,

on second visit of our emergent department, the patient presented with persistent fever and proteinuria.

Thus renal biopsy was performed. The pathology revealed NK/T-cell lymphoma involvement in
kidney. Further bone marrow biopsy also confirmed the diagnosis. To our knowledge, there has been
cases of NK/T-cell lymphoma involvement in upper airway, Waldeyer's ring, gastrointestinal tract,
skin, testis, lung, eye, or soft tissue, but kidney involvement was seldom reported. NK/T-cell
lymphoma was divided to nasal type and extra-nasal type. Extra-nasal type NK/T-cell lymphoma has
slightly different immunophenotype distribution from nasal type, and generally presented with
clinically more B symptoms or more advanced stage, as correlated with our patient. The treatment of
late stage extra-nasal NK/T-cell lymphoma consists of asparaginase-based combination
chemotherapy. Immunotherapy such as Pembrolizumab or Nivolumab is also indicated in
relapse/refractory disease. Otherwise clinical trial or best supportive care are options for such patients
as prognosis is poor in relapse/refractory disease. We hope to raise consideration of malignancy in
presentation of proteinuria through this case registration.

Key words: NK/T-cell lymphoma, Extra-nasal type, Proteinuria, Kidney biopsy, Unknown fever,
Adult onset Still’s disease
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Graft intolerance syndrome with graft nephrectomy in a kidney transplant
recipient
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Chia-Yu Liu, Kai-Hsiang Hsu

Lkl AFRERN

Division of Nephrology, Department of Internal Medicine, Far Eastern Memorial Hospital

We present a 67-year-old male with underlying disease of type 2 diabetes mellitus, hypertension,
and end stage kidney disease, status post hemodialysis since April 2015. He received deceased donor
kidney transplant in December 2015. He had regular follow-up at out-patient department and received
tacrolimus, prednisolone and mycophenolate mofetil as immunosuppressants with stationary graft
function. His blood creatinine level was steady around 1.5 mg/dL. However, blood creatinine elevated
gradually to 2.0 mg/dL in February 2020. Graft renal biopsy revealed diabetic glomerulosclerosis
with moderate tubular atrophy and interstitial fibrosis. In December 2020, acute kidney injury with
blood creatinine level up to 5.62 mg/dL was noted. Graft renal biopsy was arranged again which
revealed diabetic glomerulosclerosis with crescent formation, superimposed on marked
arteriolosclerosis. Malignant nephrosclerosis was favored and his creatinine level improved to 3.47
mg/dL after optimal supportive care. In April 2021, he was admitted due to creatinine 10.33 mg/dL
with fluid overload, uremia and oliguria, and hemodialysis was initiated. Fever with right lower
abdominal pain, gross hematuria, and graft hydronephrosis were also found. Tentative impression of
graft acute pyelonephritis was suspected but the symptoms persisted despite graft percutaneous
nephrostomy drainage and antibiotics treatment course. Furthermore, persisted elevated CRP level
10.8 mg/dL and resistant anemia 6-7 g/dL under high dose erythropoietin-stimulating agent were
noted. Graft intolerance syndrome was impressed and graft nephrectomy was arranged. His general
condition much improved after graft nephrectomy.

Based on literature review, benefit and risk should be weighed before graft nephrectomy and
graft intolerance syndrome is the main indication for graft nephrectomy after late kidney graft failure.
In summary, we present a case of kidney transplant recipient with graft nephrectomy due to graft
intolerance syndrome.

MaEF BT % - BT VRiEE - THRSE
Key word: Graft nephrectomy, graft intolerance syndrome, renal transplant
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Hemodialysis treatment for valproic acid poisoning
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This 42-year-old woman with a past medical history of bipolar disorder and presented to the
emergency department with consciousness change. She had history of suicide attempt several times.
Empty prescription bottles of lorazepam, estazolam, quetiapine and valproic acid were brought by
the emergency medical service. At the triage, her vital signs on presentation included a blood pressure
of 94/53 mmHg, heart rate of 89 beats per minutes, respiratory rate of 18 cycles per minutes, body
temperature of 35.7 Celsius degree and oxygen saturation of 100% on room air. Her consciousness
was comatose, E1IVIMI1. The non-contrast computed tomography of brain reported no obvious
abnormal lesion. Her initial laboratory workup revealed Na 137 mmol/L, K 4.5 mmol/L, Ca 7.3
mg/dL, Glucose 125 mg/dL, BUN 13 mg/dL, Creatinine 0.48 mg/dL, Ethyl alcohol 151 mg/dL, a
valproic acid level of 524.2 ug/mL, ammonia level of 196 ug/dL. The liver function tests were within

normal range. The initial arterial blood gas analysis pH 7.439, PCO> 29.9 mmHg, HCO3™19.8 mmol/L.

The urine toxicology screen was positive for benzodiazepine. The electrocardiography was normal
sinus rthythm with QTc of 547 milliseconds. After received Flumazenil, her consciousness became
E2V2M4. Intubation was done because of poor consciousness and airway protection. The
nephrologist was consulted for hemodialysis. She received the hemodialysis approximately 10 hours
after ingestion. The hemodialysis was initiated with a high-flux-dialyzer [Fresenius FX 100 Dialyzer],
dialysate flow 500 milliliter per minute, blood flow 300 milliliter per minute and continued for 4
hours. 2 hours after the dialysis, the valproic acid level was 170.6 ug/mL. The next day, her
consciousness was E2VeM4. The valproic acid level was 204.8 ug/mL. She received the second time
hemodialysis. The formula was the same as before. The follow-up valproic acid level was 93.7 ug/mL.
Her consciousness became E4VeM6 after receiving the second time hemodialysis. The patient was
extubated. She remained stable and was transferred for psychiatric hospitalization.

Based on literature review, plasma protein binding of valproate is nonlinear and concentration
dependent. In high valproic acid level, the hemodialysis could be an alternative treatment.

MéEF: p VYRR, RS
Keyword: Valproic acid, hemodialysis
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De novo IgA nephropathy following Medigen vaccination: A case report and
literature review
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Division of nephrology, department of internal medicine, Far Eastern memorial hospital

Following the coronavirus disease 2019 (COVID-19) pandemic, there has be a global COVID-
19 vaccine effort. Increasingly, there are reports of de novo and reactivation of glomeurolonephritis
soon after vaccination, with a predominance of Immunoglobulin A(IgA) nephropathy and minimal
change disease.

We present a 35-year-old Taiwanese woman who developed painless gross hematuria 5 weeks
after the second dose of Medigen COVID-19 vaccination. Her urine analysis revealed hematuria as
well as proteinuria 2027 mg/g (Spot urine protein creatinine ratio, UPCR). Imaging studies showed
no evidence of structural lesions. Her plasma creatinine level was normal(0.65 mg/dL), serologic
examination for anti-nuclear antibody (ANA), Hepatitis B/C, Human immunodeficiency virus were
negative, and complement levels were within normal limits. Immunoglobulin A levels were elevated
(494.8 mg/dL, normal range 66-433). She had no other presentations such as arthralgia, skin rash or
anemia.

Kidney biopsy showed mild to moderate increase of mesangial cellularity and matrix, mild
tubular atrophy and interstitial fibrosis (30%) with focal mononuclear cell infiltration.
Immunofluorescence study showed study shows granular deposition of IgG(-), IgA(++), IgM(-),
C3(++), and Clq(-) in the mesangial areas. IgA nephropathy was confirmed. Irbesartan without
steroid was used as intial therapy after discussing with the patient. Her daily proteinuria-to-creatinine
ratio decreased from 2027 mg/g to 1257 mg/g after being treated for 3 months.

In summary, we report a case of de novo IgA nephropathy following Medigen vaccine injection,
adding to the abundant literature of COVID-19 vaccine associated glomerulonephritis.

M4EF A Al AR IR v %":)Jigé%é‘, T S

Key words: Immunoglobulin A nephropathy, Medigen, proteinuria, de novo, glomerulonephritis
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Nephrotic Syndrome Complicated with bilateral renal vein thrombosis: A case
report
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Division of Nephrology, Department of Internal Medicine, Cathay General Hospital

The 69-year-old female came to our emergency department with chief complaints of general
weakness for 3 days. She had hypertension and hyperlipidemia in the past few years with regular
medication. Five weeks before this approach, she had been admitted in other hospital due to nephrotic
syndrome with legs edema for six months. Renal biopsy revealed membranous nephropathy one
month before this admission. She was given steroid pulse therapy followed by prednisolone 60
mg/day.

After admission, physical examination revealed blood pressure 105/86 mm Hg, pulse rate 95
beats/min with a regular rhythm, and temperature 37.3°C. Bilateral massive symmetric legs edema
was observed. Blood analysis was remarkable for hemoglobin 10.4 g/dL, white blood cell 12790/uL,

platelet count 71000/uL, albumin 1.8 g/dL, creatinine 0.93 mg/dL, and C-reative protein 24.45 mg/dL.

Urine analysis revealed 10-19 red blood cells per high power field, 20-29 white blood cells per high
power field, and urine protein 1000 mg/dL. Urinary protein and creatinine ratio was 12.1. Blood
culture and urine culture yielded group B B-hemolytic streptococcus. Piperacillin/Tazobactam was
given. Abdominal and pelvic computed tomography (CT) were performed for infection source survey,
revealed bilateral renal vein thrombosis and inferior vena cava thrombosis with massive ascites. D-
dimer elevated significantly to 4.725 g/mL, and serum antithrombin III activity decreased to 64.8%.
Duplex ultrasound of peripheral vein in lower limbs revealed bilateral deep vein thrombosis. Then
she underwent intravenous heparin infusion followed by apixaban. The following abdominal CT
before discharge revealed slowly resolution of bilateral renal vein and inferior vena cava thrombi.
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Complement-mediated thrombotic microangiopathy caused by combined exon
23 ¢.3572C>T/c.3590T>C, and exon 19 c. 2808G>T mutation
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! Department of Nephrology, Chi-Mei Medical Center, Tainan, Taiwan

Complement-mediated thrombotic microangiopathy (CM-TMA) is a rare variant of
thrombotic microangiopathy (TMA). It is characterized by hemolytic anemia, thrombocytopenia, and
acute kidney injury (AKI). The disease arises from genetic and acquired abnormalities that result in
uncontrolled alternative-pathway complement activation. Mutations causing CM-TMA can be
subdivided into two groups: (1) loss-of-function mutations (affecting factor H, factor H-related
proteins, membrane co-factor protein, and factor I) and (2) gain-of-function mutations (affecting
factor B and C3). Herein, we present a case of CM-TMA with alternation of complement factor H
(CFH) function, caused by combined exon 23 ¢.3572C>T/c.3590T>C, and exon 19 c. 2808G>T
mutations.

A 55-year-old man was brought to our emergency department on October 25, 2021. The
patient had suffered from malaise for a few days and was initially diagnosed with Staphylococcus
aureus bacteremia. After antibiotic treatment, the patient's clinical condition and infection improved.
However, hemoglobinuria combined with AKI and oliguria developed on November 15. Moreover,
thrombocytopenia and microangiopathic hemolytic anemia (MAHA) were noted. Blood smear
consistent with MAHA include schistocyte and reduced platelets. Blood examination revealed low
haptoglobin (<4 mg/dL), elevated lactate dehydrogenase, negative Coombs test (non-autoimmune
hemolytic anemia), unconjugated hyperbilirubinemia, which are characteristic of with MAHA.

Under the impression of TMA, we initially excluded other causes of TMA, including systemic
lupus erythematosus, disseminated intravascular coagulation, cobalamin deficiency, cancer, Shiga-
toxin-associated hemolytic uremic syndrome ...et al. Thereafter, ADAMTSI13 activity test sent and
therapeutic plasma exchange arranged due to consideration of thrombotic thrombocytopenic purpura.

However, the patient had ADAMTS13 activity > 10 percent. Subsequently, genetic analysis
was performed due to consideration of CM-TMA. The gene report showed exhibited CFH mutation
(exon 23 ¢.3572C>T, S1191L / ¢.3590 T>C, V1197A and exon 19 c. 2808G>T, E936D). We
considered eculizumab, an anti-complement 5 monoclonal antibody, for the treatment of CM-TMA.
The patient underwent hemodialysis therapy for AKI and continued receiving TPE before eculizumab
availability. Anemia and thrombocytopenia remained inactive under the current treatment.
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A male with history of colon cancer with Afatinib treatment and acute
pulmonary embolism under Edoxaban control, happened with acute kidney
injury, proteinuria and hematuria, was diagnosed with IgA nephropathy.
FmaEr MURE

Ching-Ting Lee* Jui-Yi Chen

+ Z %5 § 2BNR S ﬁifl& %"E,‘-@‘Ffﬁi

Nephrology Division, Internal Medicine Department, Chi Mei Medical Center

This 48-year-old man had past history of ascending colon cancer, pT3N2bM1la with liver
metastases status post laparoscopic right hemicolectomy, cholecystectomy, hepatectomy, status post
completed chemotherapy FOLFIRI + capecitabine several times and maintaining single regimen of
afatinib three months ago. Besides, he had acute pulmonary embolism and Edoxaban was also
prescribed three months ago. On top of that, poorly controlled hypertension(SBP around 170-190
mmHg) was found for half year. This time, he suffered from persistent hematuria, foamy urine and
bilateral lower limbs edema for three months with progressive higher blood pressure. The lab data
showed the kidney function declining gradually with proteinuria (serum creatinine, sCr, 1.08 to 3.31
mg/dL; estimated glomerular filtration rate, eGFR, 73 to 20 mL/min/1.73m?. Urine protein/creatinine
ratio UPCR, 2827.3 mg/g) found at oncology and nephrology out-patient department from July to
September, 2021. However, he denied fever, cough, dyspnea, abdominal pain, flank pain, dysuria,
nor petechiae. Therefore, he was admitted for kidney biopsy of unknown cause of acute kidney injury.

At admission on October,7™, 2021, the body-mass index with the weight in kilograms divided
by the square of the height in meters was 30.5 kg/m?. The vital signs were as following: body
temperature 36.4°C, blood pressure 174/115 mmHg, pulse rate 99 beats per minute, respiratory rate
17 breaths per minute, and the oxygen saturation 96-100%, room air. The blood examination
showed normocytic anemia (Hb, 11.3 g/dL; MCV, 82.4 {fL), impairment of renal function (sCr, 2.87
mg/dL; eGFR, 23.6 mL/min/1.73m?); Anti-HBc T, Positive; IgE, 906.9 1U/mL; Antinuclear Ab,
Positive. In addition, other markers were normal, such as electrolyte; liver function; coagulation time.
Anti-ds DNA; CEA; CA19-9; Anti-GBM, 1.1 U/mL; p-ANCA(MPO), <0.2 IU/mL; c-ANCA(PR3),
0.3 TU/mL.

The urine analysis showed proteinuria and microscopic hematuria with dysmorphic RBC. (Blood,
3+; Sediment-RBC, >100 /HPF; Dysmorphic RBC ratio,50%; UPCR, 2827.3 mg/g; Sediment-
WBC,0-5 /HPF) The renal echography in August, 26,2021 showed no evidence of hydronephrosis
with bilateral normal kidney size (right kidney, 12.7cm; left kidney, 10.8cm, longitudinally).

Finally, the kidney biopsy pathological report revealed IgA neprhopathy with focal segmental
sclerosis, endocapillary proliferation, and crescent formation found at six over eleven glomeruluses
(M1S1E1TIC2, by Oxford Classification System); acute tubular injury and interstitial nephritis with
eosinophils; hypertensive renovascular disease. Due to IgA nephropathy with proteinuria and acute
kidney injury progressively, we prescribed Prednisolone 15mg TID and gradually tapered every two
weeks till 5mg TID now. Besides, Nifedipine 30mg BID, Hydralazine 25mg QD, Valsartan 80mg
QD and Carvedilol 25mg QD were given for blood pressure control. The following lab data showed
improving renal function, (SCr, 2.87 to 1.94 mg/dL), decreased proteinuria (UPCR, 2827 to 392
mg/g) and improved blood pressure (SBP 110 mmHg) since September, 2021 to November, 2022.

Under stable condition, he continued his chemotherapy of Regorafenib 80mg QD for colon
cancer and kept warfarin 2.5mg QD for pulmonary embolism.
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Iron deficiency
Sant-Rayn Pasricha, Jason Tye-Din, Martina U Muckenthaler, Dorine W Swinkels

Iron deficiency is one of the leading contributors to the global burden of disease, and particularly affects children,
premencpausal women, and people in low-income and middle-income countries. Anaemia is one of many
consequences of iron deficiency, and clinical and functional impairments can occur in the absence of anaemia. Iron
deprivation from erythroblasts and other tissues occurs when total body stores of iron are low or when inflammation
causes withholding of iron from the plasma, particularly through the action of hepcidin, the main regulator of
systemic iron homoeostasis. Oral iron therapy is the first line of treatment in most cases. Hepcidin upregulation by
oral iron supplementation limits the absorption efficiency of high-dose oral iron supplementation, and of oral iron
during inflammation. Modern parenteral iron formulations have substantially altered iron treatment and enable
rapid, safe total-dose iron replacement. An underlying cause should be sought in all patients presenting with iron
deficiency: screening for coeliac disease should be considered routinely, and endoscopic investigation to exclude
bleeding g i inal lesions is 1in men and postmenopausal women presenting with iron deficiency
anaemia. lron supplerr ion progl in low-income countries comprise part of the solution to meeting WHO
Global Nutrition Targets.
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inefficient; instead, iron absorption is most efficient with intermediate doses and on
alternate days, and this approach is recommended in patients with mild symp toms, or no
or mild anaemia. However, high increase absolute absorption; therefore, higher doses can
be considered when iron deficits are severe.

Novel oral therapies are emerging that combine ferric iron with carriers to optimise
absorption and reduce adverse gastrointestinal effects. Ferric maltol is approved in Europe
and in the USA for treatment of IDA in adults."™ Sucrosomial iron has been evaluated in IDA
in patients with kidney disease, cancer, and inflammatory bowel disease, and during
pregnancy.” Iron hydroxide adipate tartrate is being trialled for prevention and treatment
of IDA in young African children (aged 6-35 months). ™
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