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Dear Doctor,

Greetings from Micro Labs. We are happy to bring you which
contains latest and interesting news.

This issue contains:

l.  Relationship between skin sodium content and blood pressure response with renal denervation

2. Comparison of four histological grading methods for autoimmune hepatitis to enhance diagnostic
sensitivity

3. Evaluation of the kidney function trajectory, related variables, and outcomes in individuals with
type 2 diabetes

4, Case report on recurrent exercise-induced acute kidney injury linked to hypouricemia

Should you require any article or, medical information, please feel free to contact us at
medicalservices@microlabs.in

Looking forward to your valuable feedback.
Best Regards,

Medical Team, Micro Labs Limited.s
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Relationship between skin sodium content and blood pressure
response with renal denervation

Introduction:

Hypertension is a controllable risk factor for cardiovascular disease, contributing significantly
to mortality and morbidity globally. The Global Burden of Disease Study 2017 conducted a
systematic study which revealed that the primary risk factor for both death and disability-
adjusted life-years was high systolic blood pressure (SBP). Although the definition of
hypertension varies per guideline, the indications for antihypertensive medication are generally
consistent.! In individuals with HTN, the prevalence of treatment-resistant hypertension (TRH)
was almost 10%. The
pathophysiology of TRH has been
discovered to be significantly
influenced by increased sodium (Na)
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modifications, the ESH 2021 and
ESC 2023 consensus statements
suggested renal denervation (RDN)
as an additional therapeutic option to
help individuals with uncontrolled
TRH achieve blood pressure
management. Patients with TRH
have high sodium (Na) levels in their

Renal denervation therapy for hypertension

muscles and skin.? The purpose of
this study was to determine if tissue Na concentration in individuals with TRH predicts their
blood pressure (BP) response to RDN.

Methods:

In this single-centre, post-hoc investigation, RDN and Na-MRI were performed on 58
individuals with uncontrolled TRH. Office and 24-hour ambulatory blood pressure were
recorded at baseline and 6 months later. Prior to RDN, tissue Na content was assessed by Na-
MRI at baseline. In this study, study participants were divided into responders and non-
responders based on the median systolic 24-hour ambulatory blood pressure (ABP) drop after
6 months. The relationship between BP response to RDN and tissue Na content in skin and
muscle was also investigated.

Results:
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This study involved 58 patients, with an average age of 62 years. The majority of patients were
male and overweight. Approximately 50% of the individuals had type 2 diabetes (T2D). After
six months of RDN, 24-hour ABP fell by -8.6/-4.7 mmHg. Low tissue salt concentration in the
skin (p = 0.040), female gender (p = 0.027), aldosterone antagonist consumption (p = 0.032),
high baseline 24-hour night-time heart rate (p = 0.045), and high LDL cholesterol (p < 0.001)
were the characteristics of BP-Responders. This study found that six months following RDN,
there was a link between baseline 24-hour systolic ABP and BP response (r = -0.394, p =
0.003). Furthermore, the BP response and skin sodium concentration were correlated (r =
0.339, p = 0.013) (Figure 1). Skin and muscle Na contents were 20.9 + 4.3 AU and 20.6 + 4.4
AU, respectively, at baseline. The skin and muscle Na content did not alter six months after
RDN (20.9 + 4.3 AU compared baseline 21.1 + 4.9 AU; p = 0.915 and 20.6 + 4.4 AU versus
baseline 20.9 £ 4.0 AU; p = 0.683).
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Fig 1: Correlation between the baseline skin sodium content and the 24-hour systolic ambulatory blood pressure
change at 6 months post renal denervation

Discussion:

The current study found that six months after RDN, office BP decreased by -12.9/-7.7 mmHg
and 24-hour ABP decreased by -8.6/-4.7 mmHg. In this study, there was no change in the Na
content of the skin or muscles six months after RDN.2 Similarly, Ott et al. conducted Na-MRI
on 41 individuals who received RDN and found no change in tissue Na concentration after 6
months.3

Conclusion:
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This study concluded that baseline 24-hour ABP Na-MRI, in addition to clinical criteria, may
help identify individuals with uncontrolled TRH for RDN therapy.

Prior to Renal denervation (RDN), Na-MRI can help identify patients with treatment
resistant hypertension (TRH) who have a BP decrease above the median, making them
ideal candidates for the procedure.

Reference:

1. Brouwers S, Sudano |, Kokubo Y, Sulaica EM. Arterial hypertension. The Lancet. 2021 Jul
17;398(10296):249-61.

2. Guenes-Altan M, Schmid A, Kannenkeril D, Linz P, Ott C, Bosch A, Schiffer M, Uder M, Schmieder
RE. Skin sodium content as a predictor of blood pressure response to renal denervation. Hypertension
Research. 2023 Oct 25:1-1.

3. OttC, Kopp C, Dahlmann A, Schmid A, Linz P, Cavallaro A, et al. Impact of renal denervation on tissue
Na(+) content in treatment-resistant hypertension. Clin Res Cardiol. 2018; 107:42-48.
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Comparison of four histological grading methods for autoimmune
hepatitis to enhance diagnostic sensitivity

Introduction:

Autoimmune hepatitis (AlIH) is an inflammatory liver disease that can affect individuals of
various ages, genders, and ethnicities. AIH is defined by the presence of autoantibodies,
hypergammaglobulinemia with specific 1gG rise, and interface hepatitis on liver histology.
Early diagnosis is challenging due to the diverse clinical picture and lack of standardized tests.*
AlH is diagnosed based on clinical symptoms, test results (e.g., elevated liver enzymes, serum
immunoglobulin G [IgG], and autoantibodies), histological findings, and elimination of
alternative causes. The International Autoimmune Hepatitis Group (IAIHG) introduced
diagnostic scoring systems in 1993, which were refined in 1999 and simplified in 2008 to
identify a homogenous sample of AIH patients for study. AIH diagnosis requires a liver biopsy,
as represented in the histology components of the 1999 and 2008 IAIHG systems. The IAIHG's
1999 and 2008 scoring systems have limitations for identifying autoimmune hepatitis (AIH)
based on histological criteria.? This study assessed the histology components of four scoring
systems in AlH patients: the revised original scoring system (1999 IAIHG"), the simplified
scoring system (2008 IAIHG"), the modified histologic criteria ("2017 UCSF"), and the new
histologic criteria proposed by the International AIH Pathology Group (2022 IAHPG").

Methods:

This retrospective analysis examined the liver biopsies and medical records of 68 individuals
from two separate medical facilities who were diagnosed with AIH between 2006 and 2016
using the 1999 IAIHG method. The four histological scoring systems were compared, and the
histology characteristics were thoroughly examined. The histology scores of the 2008 IAIHG
system (maximum of 2 points) and the 1999 IAIHG system (maximum of 5 points) were
computed for each case. This study assessed the modified histology ratings for the 2017 UCSF
and 2022 IAHPG proposals. This study applied the 2022 IAHPG system's categories of "likely
AIH" (2 points), "possible AIH" (1 point), and "unlikely AIH" (0 point) to the 2008 1AIHG
system.

Results:

Of the 68 patients whose clinical characteristics were examined, 55 (80.9%) were female.
When the patients were diagnosed, the mean age was 58 years old (range:20-87), and 16
patients (23.5%) had a BMI greater than 25 kg/m?. 32 individuals (47.1%) had an acute
presentation or worsening of their condition. At the time of diagnosis, thirty-six (52.9%)
patients had symptoms, such as nausea, stomach pain, and jaundice, and one (1.5%) patient
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had hepatic decompensation. Out of 68 patients, 56 (82.4%) satisfied the "probable” or
"definite” AIH criteria of the 2008 IAIHG classification. Additionally, 40/68 (58.8%) had
histologic score 2 (maximum). The number of histology score 2 patients increased to 60/68
(88.2%) and the number of "probable” or "definite™ AIH cases increased to 61/68 (89.7%) by
using the 2017 UCSF criteria. Using the 2022 IAHPG histology score, the majority of patients
(64/68; 94.1%) had histologic score 2 and were diagnosed as "probable” or "definite" AIH
(62/68; 91. 2%).The pre-treatment criteria were used for the 1999 IAIHG (updated original
score system). By the 1999 IAIHG method, all patients satisfied the definite or probable criteria
(60.3% deemed "definite,” 39.7% deemed "probable™). The histologic score component had a
mean value of 4.43 and ranged from 0 to 5, which was the maximum histology score. The
maximum histologic score of five was assigned to 50 (73.5%) instances using this approach

(Table 1).
1999 IAIHG 2008 1AIHG 2008 IAIHG+2017 UCSF 2008 IAIHG+2022 IAHPG
Histology score 1 4 5 0 1 2 0 1 2 0 1 1
703 NQ62) 5035 00 B2 40088 105 7003 60882 O 459 6434
Total score Probable (0]  Definite(z16)  Probable(6)  Definite(z7)  Probable(=8)  Definite(z7)  Probable(z6)  Definite (=7)
68 (100) 41(803) 56 (824) 42 (518) 61(897) 44(647) 62(91.2) 45 [66.2)
Values are presented as number (%).
IAHG, International Autoimmune Hepatitis Group; IAHPG, Intzmational Autaimmune Hepatitis Pathology Group.
Table 1: Validation of the overall patients (n = 68) autoimmune hepatitis scoring systems

Discussion:

While the 1999 IAIHG scoring system was considered the gold standard for diagnosing AlH,
it was designed primarily for research and was too complex to be used in routine clinical
practice. In order to offer a diagnostic criterion that was simpler to apply, the Simplified
criteria were presented in 2008.2 Previous study by Lohse AW et al. suggested that the 2008
IAIHG system's histology component may underestimate probable AlH cases. Proposals have
been made to improve the system's diagnostic sensitivity.? In this retrospective investigation,
histological score component of four AlH scoring systems in 68 patients who were diagnosed
with AIH were analysed using the 1999 IAIHG system. It was to be expected that among the
four scoring systems, the 2008 IAIHG method had the lowest sensitivity (82.4% for
"Probable or definite AIH").2

Conclusion:

The histology score of AIH was raised by the recently suggested UCSF/IAHPG histological
standards. The sensitivity for diagnosing AlH (>“Probable AIH”) increased from 82.4% to 91.
2% when the histology component of the 2008 IAIHG system was replaced with the 2022 1A
HPG criteria.
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The sensitivity for diagnosing Autoimmune hepatitis AIH (>*Probable AIH”) increased from 82.4%
to 91.2% when the histology component of the 2008 IAIHG system was replaced with the 2022
IAHPG criteria.

Reference:
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2. Ahn S, Jeong SH, Cho EJ, Lee K, Kim G, Kim H. Comparison of four histological scoring systems for
autoimmune hepatitis to improve diagnostic sensitivity. Clinical and Molecular Hepatology. 2023 Nov
13;30(1):37-48.

3. Lohse AW, Sebode M, Bhathal PS, Clouston AD, Dienes HP, Jain D, et al. Consensus
recommendations for histological criteria of autoimmune hepatitis from the International AlIH
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on Hepatological Diseases and the European Society of Pathology: Results of a workshop on AIH
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Society of Pathology. Liver Int. 2022;42:1058-1069.
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Evaluation of the kidney function trajectory, related variables,
and outcomes in individuals with type 2 diabetes

Introduction:

Diabetes, one of the most prevalent chronic illnesses in the world, raises the risk of renal and
cardiovascular problems. Elevations in glycated haemoglobin (HbAZ1c) significantly increase
the risk of micro and macrovascular problems.! The prevalence of diabetes mellitus (DM) has
significantly increased over the past few decades and was expected to rise by roughly 17%
(237 million) between 2019 and 2045. This will significantly increase the incidence of end
stage kidney disease (ESKD) and diabetic kidney disease (DKD). Patients with diabetes have
been shown to have significant differences in the patterns or trajectories of their estimated
glomerular filtration rate (eGFR). Diabetes patients' kidney function varies, highlighting the
importance of risk assessment, early prevention, and constant monitoring to prevent rapid loss
of function. Just a few number of studies on the long term renal function trajectories of Asians
with diabetes have been done.? The purpose of this study was to investigate the trajectory of
estimated glomerular filtration rate (eGFR), related risk variables, and eGFR's link to end-stage
kidney disease (ESKD) in a patient population of type 2 diabetics from various ethnic
backgrounds.

Methods:

In this follow-up study, 62,080 type 2 diabetics who were at least 18 years old were included
in a multi-institutional SingHealth Diabetes Registry. Latent class linear mixed models were
utilized for the analysis of eGFR trajectories. Multinomial logistic regression was used to assess
factors related to eGFR trajectories. The relationship between eGFR trajectories and ESKD
was evaluated through the use of competing risk models. The chronic eGFR trajectories
assessed by quarterly average eGFR served as the primary research outcome. The Chronic
Kidney Disease Epidemiology Collaboration equation was used to calculate GFR based on
factors such as age, gender, race, and serum creatinine measurement levels. ESKD was the
secondary outcome.

Results:

The trajectory of kidney function, as indicated by eGFR, was not linear. The trajectory pattern
was first identified as steady, followed by progressive decline (21.9%), fast decrease (3.1%),
and gradual decline (75%). Progressive or rapid decline was linked to younger age, female sex,
Malay ethnicity, lower-class housing type, smoking at the time, higher glycated hemoglobin,
lower low-density lipoprotein, higher triglyceride, uncontrolled blood pressure, albuminuria,
cardiovascular disease, hypertension, and higher eGFR levels. Progressive eGFR reduction
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raised the risk of ESKD by 6.14-fold (95% CI: 4.96-7.61), whereas rapidly drop increased the
risk by 82.55-fold (95% ClI: 55.90-121.89). The current study identified three trajectory classes
using modified models: class 1, which was steady at first and subsequently declined gradually;
class 2, which declined gradually; and class 3, which declined quickly. The majority of
participants were in class 1 (n = 46,572, 75.0%), followed by class 2 (n = 13,586, 21.9%) and
class 3 (n = 1922, 3. 1%). The standard linear mixed model found that persons in classes 1 to
3 experienced eGFR drop rates of -1.06 (-1.07, -1.05), -4.54 (-4.57, -4.52), and -9.93 (-9.99,
9.86) mL/min/1.73 m2 per year, adjusted for age (Table 1).

Mean (5D) baseline Slope (95% CI)
% of sample eGFR (mL/min/1.73 m’) (mL/min/1.73 mz,'yea:) pvalue
Class 1 760 824(132) ~1.06 (—1.07, —105) <001
Class 2 0.6 81.5(20.3) —4.54 (—4.57, —4.52) <.001
Class 3 34 87.7(18.6) ~9.93(-9.99, —9.86) <001
Abbreviations: eGFR, estimated glomerular filiration rate; 95% CL 95% confidence interval.
Table 1: Annual eGFR change adjusted for age across various trajectories

Discussion:

Three different eGFR trajectories for individuals with type 2 diabetes were found in the current
study: stable then gradual decline, progressive decline, and rapid decline.? In consistent with
this result a previous study by Jiang G et al. found four non-linear eGFR trajectories: slow
decline, curvilinear decline, progressive decline and accelerated decline.® In contrast, a study
of 24,723 Chinese patients with prediabetes or diabetes found that around 86% had steady or
rising eGFR trajectories.*

Conclusion:

Three nonlinear trajectory classifications of kidney function were discovered among multi-
ethnic people with type 2 diabetes. One out of every four people experienced a gradual or quick
drop in eGFR. The current study indicated that eGFR trajectories were linked to many social
and modifiable risk variables, influencing the likelihood of ESKD.

In a current investigation, individuals with type 2 diabetes showed three unique eGFR trajectories:
gradual decline, progressive decline, and rapid decline.
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Case report on recurrent exercise-induced acute kidney injury
linked to hypouricemia

Introduction:

Renal hypouricemia (RHUC) is caused by a hereditary deficiency in the uric acid reabsorption
system, namely SLC22A12 (URAT1) and SLC2A9 (GLUT9). RHUC is defined by a reduction
in serum uric acid concentration and an increase in its excreted portion. The biochemical
indicators include hypouricemia and increased fractional excretion of uric acid (UA) (FE-UA).
Clinically, urolithiasis, nephrolithiasis, and acute kidney injury—which frequently happens
after physical exertion—present as symptoms of the condition in certain individuals. Although
no medication was available, allopurinol has been used to prevent recurrent acute renal injury
episodes.! The prevalence of renal hypouricemia ranges from 0.15 to 0.72%. Two kinds of
RHUC have been identified. Mutations in the SLC22A12 gene (OMIN #220,150) and the
SLC2A9 gene (OMIN #612,076) cause RHUC1 and RHUC2, respectively. RHUC2
demonstrated more clinical variability than RHUCL. Patients who were compound
heterozygous or homozygous for RHUC2 had much lower blood UA levels (approaching zero)
and greater renal excretion (exceeding 100%). In contrast, heterozygous RHUC2 family
members have normal amounts of UA.2 This was a unique instance of a patient with RHUC2
who had two heterozygous mutations in the SLC2A9 gene and manifested symptoms of
recurrent EIAKI.

Case presentation:

A 43-year-old man was hospitalized for 3 days of bilateral loin pain, nausea, and sleeplessness
following strenuous activity. He did not have oliguria, hematuria, or myalgia. There was no
history of nephrolithiasis and the family history was normal. He regularly used amlodipine, an
antihypertensive medication. Upon admission, his blood pressure was 167/103 mmHg. The
other physical check-up was unremarkable.
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Fig 1. Sequencing of the mutated DNA showing a heterozygous nonsense mutation (c.944G>A, pTrp315Stop)
in exon 7

The laboratory findings showed elevated levels of BUN (15 mmol/l) and Scr (450 pumol/l),
whereas UA levels were exceedingly low at 32 pmol/1 (0.54 mg/dl). His creatine kinase, lactate
dehydrogenase, and complete blood count were normal. Urine protein level was 0.39 g (normal
range <150 mg), protein/creatinine ratio was 417 mg/g (normal range <200 mg/g),
albumin/creatinine ratio was 260 mg/g (normal range <30 mg/g), and urine 2 microglobulin
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was 0.57 mg/l (normal range <0.2 mg/l). He had normal-sized kidneys with no signs of
blockage, according to his renal ultrasonography. Within a week, his renal function improved
spontaneously, and urine revealed no protein. A kidney biopsy was not conducted based on the
data above. The patient experienced an acute kidney damage after playing soccer over 20 years
ago. The patient's Scr reached 900 pmol/l and returned to normal within a month without
dialysis. During his previous admission, his Scr was 65 pmol/l, BUN was 5 mmol/l, and UA
was less than 30 umol/1 (0.50 mg/dL). Due to hypouricemia and elevated FE-UA, RHUC was
suspected, prompting mutation screening of the SLC22A12 and SLC2A9 genes. DNA
sequencing found no alterations in the SCL22A22 gene, but two heterozygous mutations in the
SLC2A9 gene. In the next generation sequencing (NGS) data, copy number variation (CNV)
analysis revealed that the SLC2A9 gene's exons 4 and 5 had been deleted. Using the qPCR-
SYBR Green | technique, a 146 bp heterozygous deletion (chr4: 9,982,216-9,982,361) in exon
5 of the SLC2A9 gene was confirmed. Additionally, a heterozygous nonsense mutation
(c.944G>A, pTrp315Stop) that was present in exon 7 of the SLC2A9 gene resulted in the
introduction of an early "stop” codon (Figure 1). His renal function significantly improved two
months after he was discharged from the hospital (Scr returned to 75 pmol/l), indicating that
his kidneys had recovered from AKI (Figure 2).
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Fig 2. Serum creatinine evolution

Discussion:

There are two types of RHUCs. RHUC1 was caused by mutations in the SLC22A12 gene,
which encodes a renal urate-anion exchanger called urate transporterl(URAT1). Mutations in
the SLC2A9 gene, which codes for the high-capacity glucose and urate transporter known as
glucose transporter 9 (GLUT9), result in RHUC2. There have been 18 recorded cases of EIAKI
due to SLC2A9 mutations, with the majority having homozygous or compound heterozygous
mutations. The exact mechanism of RHUC causing EIAKI is yet unclear. Exercise-induced
oxidative stress from reactive oxygen species causes renal vasoconstriction, ischemia, and
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oxidant damage, leading to decreased glomerular filtration rate and ATN.? In a previous study
by Miyamoto D et al. found no significant differences in oxidative stress indicators between
RHUC patients and healthy individuals before and after exercise.®

Conclusion:

This report of a patient who has RHUC2 as a result of the GLUT9-encoding SLC2A9 mutation.
When patients exhibit reduced or normal blood concentrations of UA and symptoms of
recurrent AKI, especially after vigorous exercise, the diagnosis of RHUC should be taken into
consideration in clinical practice.

In clinical practice, the diagnosis of renal hypouricemia (RHUC) should be considered when
patients have decreased or normal blood concentrations of uric acid (UA) together with
symptoms of recurrent acute kidney injury (AKI), especially after severe physical activity.

References:

1. Stiburkova B, Bohata J, Pavelcova K, Tasic V, Plaseska-Karanfilska D, Cho SK, Poto¢nakova L,
Saligova J. Renal hypouricemia 1: Rare disorder as common disease in Eastern Slovakia roma
population. Biomedicines. 2021 Nov 3;9(11):1607.

2. Zhou J, Zhang M, Xie Q, Xu N, Li M, Zhang M, Hao C. Recurrent exercise-induced acute kidney injury
associated with hypouricemia: a case report and literature review. BMC nephrology. 2023 Dec
21;24(1):384.

3. Miyamoto D, Sato N, Nagata K, Sakai Y, Sugihara H, Ohashi Y, et al. Analysis of purine metabolism to
elucidate the pathogenesis of acute kidney injury in renal hypouricemia. Biomedicines. 2022;10(7):1584.

This scientficinput is prepared from the Department of Medical Services, an initiative of Mis Micro Labs Limited under 1he‘-\'
+ aeqgis of Micro Knowledge Academy. The information contained herginis for education purposeonly. The content is developed
by compiling information from various authenticand published literatures. Although great care has been taken to assure the
! accuracy ofthe publication, Mis Micro Labs Limited shall not be res ponsible or in anyway liable foranyinaccuracy, errors, or
omissions resulting from negligence orotherwis & howsoeveror any consequences arisingthere from. In spite of best efforts,
theinformationinthis publication may become outdated overtime. Mis Micro Labs Limited shall not be responsible in any
mannerwhatsoever, forany action taken, opinions expressed, advicerendered or accepted, any direct, incidental, special or
consequential loss and damage caused onthe basis of any material or information presented in this publication / update.

S




