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Epidemiological data is a valuable source
for decision-making in a clinical setting or from
a public health perspective.' It serves not only
direct purposes by supporting evidence-based
treatment but also indirectly contributes to
guidelines and policies in healthcare services.
Currently, there remains a pressing need for
further epidemiological or population-based
studies to be conducted in Indonesia. The
availability of health data and information
specifically from the Indonesian population is
still limited and highly sought after. It is common
for us to depend on epidemiological data from
foreign countries, but this practice can introduce
bias into our decision-making process due to the
disparities between their conditions and our own.

Indonesia possesses a distinct socio-
demographic and health landscape, setting it
apart from other countries. The diverse range
of diseases, risk factors, healthcare access,
health equity, and geographical characteristics
all contribute to the uniqueness and variability
of health problems within the nation.? Specific
regions across the Indonesian archipelago
encounter health issues that are distinct to
their locations. Infectious diseases, particularly
tropical diseases, and nutrient deficiencies
continue to present significant challenges in
numerous provinces throughout Indonesia.>*
Variations are observed across different areas and
timeframes of study. These dynamic and variable
factors make population studies particularly
intriguing. It is the responsibility of clinicians,
researchers, and epidemiologists to delve into the
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intricacies of the population and study its health
problems comprehensively.

One of the prevailing epidemiological
and clinical concerns related to micronutrient
deficiency in Indonesia is iodine deficiency,
which requires immediate attention.>® Despite
its current lack of significant national focus,
iodine deficiency disorders (IDD) remain a
crucial global issue, including within Indonesia.
IDD stands as the most prevalent preventable
cause of brain damage and hampers human
growth and development.® It contributes to
thyroid complications such as hypothyroidism,
hyperthyroidism, and an elevated risk of goiter,
thyroid nodules, and thyroid cancer. Furthermore,
iodine-deficient areas experience an increased
susceptibility to autoimmune thyroid diseases.

Over the years, the awareness regarding
iodine deficiency problems has dwindled due
to the successful implementation of global salt
iodization and fortification programs. However, it
is crucial to continually evaluate these nationwide
initiatives and conduct further studies to generate
attention, disseminate information, and provide
ongoing support.” Surprisingly, 30% of the
global population, including Indonesia, still faces
the risk of iodine deficiency disorders (IDD).®
Collaboration among epidemiologists, clinicians,
public health stakeholders, and the government
is essential to support all programs, including
updated clinical and epidemiological studies,
discussions, and policy updates regarding IDD.

In this issue, we present a population study
conducted in Magelang Regency, which is
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situated in the Central Java Province. The study
focuses on examining the iodine intake status
and thyroid profiles of women of childbearing
age. The article is authored by a team of
endocrinologists from Kariadi Hospital in
Semarang, led by Nugroho H. Notably, this
team has a rich research history spanning
several decades, dating back to the 1970s, under
the guidance of the esteemed late Professor R
Djokomoeljanto, a prominent endocrinologist
from Universitas Diponegoro in Semarang.
Central Java Province, specifically Magelang
Regency, is recognized as one of the areas in
Java Island and Indonesia with high endemicity
of'iodine deficiency disorders (IDD). Numerous
studies focusing on public health and nutritional
epidemiology of IDD have been carried out
in this region.’ As a matter of fact, Magelang
Regency holds a prominent position as the hub
for IDD studies in Indonesia.

Nugroho H et al.!® assessed iodine levels,
dietary intake, goitrogenic food consumption,
urinary iodine concentration, FT4, TSH, and
total goiter rate in women of childbearing age.
This study comprehensively examines iodine and
thyroid status in a specific population. Senggi
Village in Magelang Regency was chosen due
to its geographical, climatic, topographical,
and land material characteristics, which pose a
moderate risk for iodine deficiency. The region’s
soil is encompassed by the eruption-affected
Merapi Mountain, heightening the vulnerability
of residents to iodine deficiency disorders. In a
prior study conducted in this area, a prevalence
of 6% for congenital hypothyroidism was
observed.!?

The study found that women of childbearing
age in Senggi had adequate iodine and thyroid
status but showed an increased total goiter rate
and low urinary iodine concentration. The iodine
content in the freshwater source, table salt, and
daily dietary intake was also found to be low.
The study did not find any associations between
iodine status, daily goitrogen intake, and salt
iodine concentration. Adequate iodine status
and a significant total goiter rate may indicate
residual goiter from previous severe endemic
iodine deficiency disorders or a higher rate of
autoimmune thyroid disease or thyroiditis.'® This
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phenomenon can be further studied in the same
or other populations.

Nugroho H et al.’s study,'? along with seven
other original papers on anemia in end-stage
renal disease, hypovitaminosis D and depression
among patients with type 2 diabetes mellitus,
mental health status in pulmonary tuberculosis
patients, vitamin D levels and handgrip strength
in pre-frail older adults, validity and reliability of
the Indonesian version of an arrhythmia-specific
questionnaire, characteristics of recurrent
malaria episodes, and quality of life of patients
after kidney transplantation, are featured in our
second edition for 2023. This issue presents high-
quality studies that provide data and information
from our patients and the Indonesian population.
We hope this issue will expand our knowledge,
strategies, and wisdom for diagnosing, treating,
and providing education for our patients in a
clinical setting.

In short, IDD represents just a single
illustration of the numerous public health and
clinical concerns that demand our attention. To
effectively address these concerns, gathering data
specific to our own population is imperative,
enabling the identification of risk factors. This
knowledge will empower us to devise and
execute appropriate actions. Collaboration
among clinicians, researchers, and public health
stakeholders is essential to facilitate research,
disseminate vital information, establish local
guidelines, and shape policies. The collective
efforts undertaken in these areas will ultimately
shape the future of our nation’s health status.
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ABSTRACT

Background: Chronic kidney disease (CKD) patients, particularly those who require renal replacement
therapy, have a higher risk of hospitalization and mortality compared than the general population. The patients
can suffer hypoalbuminemia and anemia due to chronic inflammations, that might affect the risk of hospitalization
risk. The aim of this study is to investigate the effect of albumin dan hemoglobin levels on the hospitalization
incidence of patients with stage 5 chronic kidney disease who undergo chronic hemodialysis. Methods: This
retrospective cohort study enrolled patients aged 18 years and older with end stage kidney disease who underwent
regular hemodialysis at the Prof. dr. R. D Kandou Hospital, Manado, Indonesia. Patients with malignancy were
excluded. We measured the hemoglobin and albumin baseline level and observed the hospitalization incidence
over the next 6 months. We used the Chi Square test with significance level of p-value 0.05, to analyze the
association between both anemia and hypoalbuminemia with risk of hospitalization over 6 months of follow up
period. Results: We enrolled 202 patients as our participants, most of whom were men (61.8%,), with a mean age
0f 60.21+9.32 years. There were 120 participants (59.4%) being hospitalized during 6-months-follow-up period.
The mean level of albumin was 3.29+0.63 g/dl, while the mean hemoglobin level was 9.43+1.75 g/dl. This study
found that most of the participants had hypoalbuminemia (62.9%) while 45% had anemia. We found significant
associations between hypoalbuminemia and anemia with the risk of hospitalization within 6 months, with p
values 0.001 and 0.007, respectively. The relative risk for being hospitalized over 6 months follow up period in
patients having anemia was 2.32 (95% CI 1.29-4.17), and for hypoalbuminemia was 2.77 (95% CI 1.54-4.99).
Conclusion: Hypoalbuminemia and anemia are associated with increased risk of all causes hospitalization
within 6 months in stage 5 chronic kidney disease patients undergoing hemodialysis.

Keywords: anemia, hypoalbuminemia, chronic kidney disease, hemodialysis, hospitalization.

INTRODUCTION Research of the Republic of Indonesia in 2018,

Chronic kidney disease (CKD) is defined
as an abnormality in the structure or function
of the kidneys that occurs over a three-month
period. Chronic kidney disease is a progressive
disease that affects more than 10% of the world’s
population.? According to the Basic Health
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the prevalence of CKD among the Indonesian
population was 0.38%. This number was higher
than the prevalence of CKD in 2013, which
was 0.2% nationwide. Chronic kidney disease
mostly found in a population between the ages
of 65 and 74 years old, and it is more common in
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men.’ Obesity, hypertension, and type 2 diabetes
mellitus, are akso risk factors of CKD.* The
failure of the excretion function of the kidneys
leads to an accumulation of uremic particles,
which act as oxidants and causes a chronic
inflammatory condition.’

The classification of CKD can be assessed
based on the glomerular filtration rates
(GFR) which classify it into five stages. The
patients with end stage CKD (stage 5) requires
renal replacement therapy (hemodialysis).!
Hemodialysis is one of the renal replacement
therapies methods. It uses a special device
to eliminate uremic toxins and regulate the
body’s electrolyte fluids.® According to the data
published by the Indonesian Ministry of Health
in 2018, only 19.3% of patients with end stage
CKD underwent hemodialysis therapy *. In fact,
if the treatment is not carried out properly, it can
increase the risk of complications, for example,
anemia. Anemia is caused by a decreased in the
level of erythropoietin produced by the kidneys,
with is followed by decreased GFR.” Some
laboratory parameters, including albumin and
hemoglobin levels, can be used to evaluate the
progression of of CKD, predicting its clinical
outcomes, evaluating response to treatment, as
well as predicting of the prognosis.®

To date, most of the published studies
on this topic were conducted in Japanese
,Taiwanese, and Singaporean populations,
which may have different profile compared
with Indonesian patients in terms of ethnicity,
lifestyle, socioeconomic level and health
system®!® The differences in socioeconomic
status level between CKD patients in developed
countries compared with those in emerging
countries such as Indonesia, may play significant
role particularly in nutritional status and dietary
intake. Those factors may have effects on
hemoglobin and albumin levels. The optimal
management of anemia in CKD requires
intravenous iron preparation and erythropoietin
stimulating agent, which may not always
available in all Indonesian hospital, and may thus
be unmeet need. Based on those considerations,
we want to investigate the effect of albumin dan
hemoglobin levels on hospitalization, especially
for patients with stage 5 chronic kidney disease

undergoing hemodialysis in Indonesia;

Therefore, we aimed to investigate the
impact of anemia and hypoalbuminemia on
risk of hospitalization over 6 months follow up
period in patients with stage 5 chronic kidney
disease undergoing hemodialysis. We believe
the findings may serve as evidence for the
importance of hypoalbuminemia and anemia
management to reduce risk of hospitalization
over the next 6 months in CKD patients.

METHODS

Study Design and Participants

This is a retrospective cohort study. The
study enrolled CKD patients undergoing
regular hemodialysis at the Prof. dr. R. D
Kandou Hospital, Manado, Indonesia. We
screened eligible patients and collected data
on their albumin and hemoglobin levels. We
enrolled patients aged 18 years or older who
underwent regular hemodialysis for at least
3 months with a duration of 8-10 hours per
week (divided into two sessions). We excluded
patients with malignancy. Patients who met the
inclusion criteria and agreed to sign the informed
consent form would be asked several questions,
including age, sex, education, occupation, and
ethnicity. Interviews were conducted by trained
interviewers. If the patient did not show up
for follow-up or the routine HD schedule, we
contacted patient’s family member following
to find out the reason for the patient’s absence,
whether the patient had died, been admitted to the
hospital, or been converted to CAPD therapy or
a kidney transplant. If the patient is admitted to
the hospital, the investigator searched the time of
admission, as well as the primary and secondary
diagnoses. For the next 6 months, we observed
the hospitalization incidence as recorded in
medical record. (January 1 to June 30,2021). We
did not include hospitalization caused by elective
procedure (e.g. hospitalization for arteriovenous
fistula operation). Hypoalbuminemia was defined
as albumin level lower than 3.5 g/dL. Meanwhile,
anemia was defined as hemoglobin level below
10g/dL. We used flowcytometry, method to
measure hemoglobin level, and dye bromcresol
green to measure the albumin serum level. Both

137



Octavianus Umboh

Acta Med Indones-Indones J Intern Med

Screeenig patients
N=220

Reasons for exclusions:
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Included for this study
N=210

A\ 4

Having malignancy
N=10

v

Included for final analyses
N=202

Figure 1. Flowchart of Patients Selection.

tests were carried out in the Clinical Pathology
Laboratory of Prof R. D. Kandou Hospital.This
study was approved by the Ethics Committee
of Prof. Dr. R. D. Kandou Hospital Manado
(Reference Number 152/EC/KEPK-KANDOUY/
1X/2021).

Statistical Analysis

We analyzed the collected data using
Statistical Package for Social Sciences (SPSS)
program Version 25.0. To determine the
association between albumin and hemoglobin
levels with hospitalization, we used Chi-square
test. If one of the cells had an expected count
value less than 5, the Fisher exact test was
used. The p-value less than 0.05 was considered
statistically significant. We also measured the
effect size, presented as a relative risk and its
corresponding 95% confidence interval.

RESULTS

We enrolled 202 patients with stage 5 CKD
who underwent routine hemodialysis. The
mean age in this study was 60.2+9.3 years, with
61.8% of total participants were men and 38.2%
were women samples. In this study, the mean
hemoglobin was 9.43+1.75 g/dl, while the mean
albumin was 3.29+0.63 g/dl. Most patients aged
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> Missing follow up
N=10

60 years or younger who were hospitalized had
hypoalbuminemia and did not have anemia. The
Table 1 presented the baseline characteristics of
the study participants.

Table 1. The baseline characteristics of the study participants.

Characteristics

Men , n (%) 125 (61.8)
Age, mean+SD 60.21+£9.32
Age >60 years old, n (%) 96 (47.5)
Hospitalized patients, n (%) 120 (59.4)
Length of hospitalization stay, 6.97+18.15
mean+SD (days)

Anemia n(%) 91 (45)
Hypoalbuminemia, n (%) 127 (62.9)
Hemoglobin, mean+SD 9.43+1.75
Albumin, mean+SD 3.29+0.63

There were 120 participants who had been
hospitalized within 6 months follow up period.
Table 2 showed the associations as well as the
effect sizes between anemia, hypoalbuminemia,
and hospitalization in patients with CKD stage
5 on hemodialysis. We found statistically
significant association between both anemia
and hypoalbuminemia with hospitalization,
with p-values 0.007 and 0.001, respectively.
The relative risk for being hospitalized over
6 months follow up period in patients having
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anemia was 2.32 (95% CI 1.29-4.17), and for
hypoalbuminemia was 2.77 (95% CI 1.54-4.99).

Table 2. The associations and effect size measurements
between anemia and hypoalbuminemia with 6-months
hospitalization in stage 5 CKD patients undergoing
hemodialysis.

Hospitalization

V i | RR 0, | *
ariables Yes No (95%Cl)
A ) Yes 64 27 2328
nem No 56 55 (1.299-4.174)
Hypo-
albuminemia Yes 87 40 p 555728994)
No 33 42 ' :

* Pearson Chi-Square

DISCUSSION

The mean age of the subjects in this study
was 60.2 years. Data from the Indonesian Renal
Registry shows that CKD occurs most often
between the age of 60-70 years old. In addition,
CKD patients who undergo hemodialysis are
usually aged 45-54 years. This shows that CKD
patients undergoing hemodialysis have varied age
ranges. This is related to the decline in nephron
function, which is physiologically starting at
this age (45-54 years). This study found that
in CKD patients undergoing hemodialysis, the
majority (61.8%) were men. This is congruent
with the data from the Indonesian Renal Registry
in 2018, showing more male HD patients than
female patients. Based on IRR data, out 0f 30,831
new patients undergoing HD in Indonesia,
17,133 (56%) were men, and the remaining
13,698 (44%) were women. Several factors are
associated with increased CKD progression in
men compared to women, such as a higher risk
of causing diabetic nephropathy, hypertension,
hyperglycemia, albuminuria, dyslipidemia, an
increased body mass index, lifestyle factors,
kidney structure, and sex hormones.™

This study’s hospitalization incidence was
59.4% in patients undergoing routine HD.
Arif et al. revealed that 48,621 patients started
hemodialysis, of whom 22,338 (46%) performed
routine hemodialysis as inpatients. The length of
stay of patients starting hemodialysis was 10 (7-17
days). Hemodialysis was initiated at a median of
3 (2-7 days) after hospital admission, and patients
were discharged from the hospital 6 (3-10 days)
after the first hemodialysis. Based on a national

retrospective cohort in the US, older inpatients
can be found to have congestive heart failure and
dementia. In addition, they experienced longer
hospitalizations during hemodialysis.'> Medical
indications for hospitalization for hemodialysis
include patients with congestive heart failure
who experience fluid overload or older patients
who experience severe consequences of uremia.
Li et al investigated the cause of CKD patients
who were already on hemodialysis 1-2 years
after their hemodialysis initiation. They found
that infectious diseases such as pneumonia and
urinary tract infection were s the most common
indications for admission. Comorbidities
also played significant roles in increasing
hospitalization risk with cardiovascular diseases
being the most significant.!*> Tanmoy et al.
analyzed the data of patients on maintenance
hemodialysis who were hospitalized in India.
They found that the mean length of stay was
10.31+£6.07 days, which was longer than
our finding. They also found that the most
common cause of admission was left ventricular
failure (59.18%) and respiratory tract infection
(14.29%)."* We found in our study that anemia
increased the risk of hospitalization by 2.3 times
(p = 0.007). A systematic review by Palaka et
al. found that significant association between
anemia and hospitalization in CKD stage 5
patients undergoing hemodialysis. They found
that hospitalization risk among CKD 5 patients
undergoing HD was inversely correlated with
hemoglobin level. They found that the hazard
ratio of hospitalization in patients on dialysis
with Hb 10-12g/dL was 1.09 (1.07-1.11) and
>12 g/dL was 0.91 (0.87-0.96)."

Li et al. also found that in their study,
the mean hemoglobin level on admission of
hospitalized patients with maintenance HD was
7.72+1.82. This finding also showed anemia
to be prevalent in CKD patients that were
admitted."”” Anemia is one of the important
clinical conditions of dialysis patients. The
guideline for treating anemia in Indonesia is to
use a limit of 10 g/dL to get supportive therapy.
In general, patients with CKD on hemodialysis
have Hb levels <10 g/dl, with a percentage of
65.9-100%. This is in accordance with national
data, where only 22% of HD patients achieve Hb
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> 10 g/dl. Meanwhile, the other 78% have Hb
< 10 g/dl. Anemia occurs because the kidneys
are the main source of erythropoietin. It is one
part of the progression of kidney failure. It
is independently related to the occurrence of
cardiovascular disease in chronic kidney failure.
Every decrease in the average hemoglobin of 1 g/
dl will increase the risk of heart failure by 25%.
More strikingly, the risk of death increases by
up to 14%. Signs of anemia appear when GFR
falls to 50 ml/minute. The average hemoglobin
concentration is 2.3 g/dL. It might be lower in
patients with a GFR of 50-25 ml/min compared
to those with a GFR >50 ml/min."®

In patients with CKD, anemia is an
independent predictor of death.!” In patients
with CKD who are not on dialysis, the risk
of cardiovascular events, including stroke, is
greatly increased when anemia is present.'® A
study in the United States investigated patients
with CKD during the predialysis period. The
study compared anemic CKD patients who did
not use EPO to those who regularly used EPO.
The results indicated that the regular use of
EPO led to an increase in Hb levels.!” This is
associated with a decrease in hospitalizations,
including hospitalizations for CVD. Mortality,
morbidity, and CVD were also lower when these
EPO-treated patients were eventually on dialysis.
In patients already on dialysis, the higher the
Hb level, up to 12 g/dL, the lower the patient’s
mortality and hospitalization rate.'”* Correction
of anemia with subcutaneous erythropoietin
and intravenous iron often results in improved
or at least stable renal function. In addition, the
patient’s quality of life and exercise capacity
also improve with anemia correction. In CKD
patients, anemia can also play an important role
in increasing the risk of death, coronary heart
disease, stroke, and developing end-stage kidney
disease. Erythropoietin may have direct positive
effects on the heart and brain, unrelated to the
correction of anemia, by reducing cell apoptosis
and increasing neovascularization. Both of which
may prevent tissue damage.”!

We found a significant relationship between
albumin and hospitalization in CKD 5 patients
who underwent HD by 2.7 times (p = 0.001).
Antunes et al. conducted a study to investigate
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the impact of hypoalbuminemia on the clinical
outcome of patients with chronic HD. They
observed the patients for 13 months. They
found that hypoalbuminemic patients had a
significantly higher hospitalization rate and
shorter hospitalization free period (p=0.008).>
Hypoalbuminemia is a poor predictor of worse
prognosis for dialysis patients. Many recent
studies have shown that serial measurement
of serum albumin can even predict chronic
inflammation and prognosis well. Based on
the results of several studies, it is clear that
hypoalbuminemia is associated with mortality in
cardio-cerebrovascular and CKD stage 5 patients
undergoing hemodialysis. In several studies,
the relationship between hypoalbuminemia and
cardio-cerebrovascular diseases is a reflection
of inflammation-induced malnutrition. The
underlying mechanisms behind this are appetite
suppression and increased catabolism by
inflammatory cytokines. Serum albumin is a
potential barrier to free radicals. A decrease in
serum albumin levels will lead to a decrease
in antioxidant capacity and contribute to the
harmful effects of oxidative stress on various
tissues, including the arterial walls. These data
suggested that hypoalbuminemia can more
accurately be viewed as a composite marker
reflecting malnutrition and increased acute
phase inflammation, given that albumin is also
a negative acute phase reactant.® 4

Based on our study, hypoalbuminemia and
anemia may play a significant role in increasing
the hospitalization risk. However, in this study we
did not analyze other hospitalization risk factors
as confounding variables, such as the patients’
comorbidities. Future studies are also needed to
assess the effectivity of hemoglobin and albumin
correction in reducing hospitalization incidence
among patients with chronic hemodialysis.

CONCLUSION

In conclusion, we found a significant
association between anemia and
hypoalbuminemiaemia with hospitalization
within 6 months of follow up in patients with
stage 5 chronic kidney disease who undergo
chronic hemodialysis. Optimizing anemia and
hypoalbuminemia conditions are required to
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reduce the risk of hospitalization over the next
6 months.
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ABSTRACT

Background: The low iodine content of daily water sources and repeated volcanic eruptions are expected to
affect the iodine status and thyroid hormone profile of women of childbearing age in the Magelang regency. This
study aimed to determine the iodine and thyroid profile among women of childbearing age. Methods: We used
a cross-sectional descriptive study to learn about 140 women of reproductive age living in Sengi village from
October 2017 to January 2018. We assessed the iodine level, dietary intake, and goitrogenic food consumption
using food frequency questionnaire (FFQ), urinary iodine concentration (UIC), thyroid stimulating hormone
(TSH) and free thyroxine (fT4), and total goiter rate (TGR). Results: The median UIC was 199.5 (126.0—264.0)
ug/L. The TGR was 10.7% on palpation and 7.8% on ultrasound. The proportion of UIC levels below 100ug/L
was 18.5%. The mean water iodine content was 2.03 +4.74 ug/L. The mean salt iodine level was 28.6+13.7ppm.
There were only 35% who consumed salt with adequate iodine contents, and only 19.29% consumed >150ug
iodine from daily dietary intake based on FFQ. The median TSH and FT4 levels were 1.72 and 1.51mIU/L.
Conclusion: Women of childbearing age in Sengi Village generally had adequate iodine profiles and normal
thyroid hormone levels but a considerable proportion of TGR and low UIC. The iodine contents within the
freshwater source, table salt, and daily dietary intake were low. There are no significant association between
lodine status, daily goitrogen intake, daily iodine intake and salt iodine concentration

Keywords: lodine profile, Thyroid, Women of childbearing age.

INTRODUCTION

lodine deficiency has been one of the major
public health problems around the globe.'?
In Indonesia, the national Iodine Deficiency
Disorders (IDD) survey showed that 8,2%
were severely endemic to IDD.? In Central
Java, the prevalence of iodine deficiency
was 24.9%, in which the Magelang Regency
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accounts for 14.3% of the total cases.’ The
spectrum of IDD may affect any age, and the
impacts include miscarriage, stillbirth, increased
perinatal morbidity and mortality, goiter, and
hypothyroidism.* Children, pregnant women, and
lactating women are the most vulnerable groups.*
Undiagnosed IDD among women of childbearing
age might increase the risk of developing IDD
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and/ or its devastating consequences later during
pregnancy and lactating period.**

The World Health Organization (WHO)
and the International Council for Control of
Iodine Deficiency Disorders (ICCIDD) have
propagated the use of household iodized salt to
manage IDD.® In 2020, 124 countries or around
88% of the world’s population have put in place
regulations about mandatory salt iodination.” In
Indonesia, the widely used household iodized
salt is potassium iodate (KIO,), with a minimum
concentration of 30-80 ppm KIO, * The national
household coverage of adequately iodized salt
in Indonesia is 55.1%, with higher coverage in
the urban population (59.3%) than in the rural
counterpart (51.4%).3

Geographical conditions, such as climate,
topography, and land material, greatly affect the
iodine availability in the area.” People living in
the mountain area usually have a higher risk of
developing IDD compared to those who live in
the lowland areas.'® In 2007, the soil in areas
surrounding Merapi mountain in Central Java,
Indonesia, was reported to possess low iodine
content. Sengi Village is one of the villages with
moderate danger; a previous study showed that
the prevalence of congenital hypothyroidism was
6%, categorizing the area endemic for IDD."

Women of childbearing age are one of the
most vulnerable groups to suffer from IDD*.
Studies from several developed and developing
countries have shown that in this population,
there are still areas that are iodine deficient.'> !
Considering IDD’s irreversible and significant
maternofetal, neonatal, and offspring impact,
it is essential to assess the iodine status in this
population.'® Therefore, this study aims to assess
the iodine profile of women of childbearing age
in the Sengi village from 2017 to 2018.

METHODS

We conducted this cross-sectional study
in Magelang from October 2017 to January
2018. The population was women aged 18-45
years. The inclusion criteria were women living
in the area for a minimum of 1 year who are
willing to provide written informed consent to
participate in this study. The exclusion criteria
were pregnancy, severe sickness, having received

iodine supplementation in the past year, or
inability to complete the entire study.

The primary outcomes were urine iodine
concentration (UIC), iodine concentration within
the table salt consumed by the subjects, iodine
concentration within the freshwater source for
daily use, estimation of daily iodine intake
from diet, total goiter rate (TGR), and thyroid
hormones concentration including thyroid
stimulating hormone (TSH) and free thyroxine
(FT)).

The number of samples needed to estimate
the UIC parameter was 140 subjects. All data
were compiled, edited, tabulated, then analyzed
using descriptive analysis on SPSS. This study
protocol was approved by the ethical committee
ofthe Faculty of Medicine Diponegoro University
and Kariadi General Hospital (No.676/EC/FK-
RSDK/X1/2017).

RESULTS

There were 140 subjects included in this
study, of which 97.8% were native residents
who had been living there for more than 24
years. The subjects’ mean age was 33 years
old. The subjects’ socioeconomic status was

Table 1. Characteristics of study population.

Variables N % Mean + SD
Age (years) 33+8
<20 6 4.3
21-30 54  38.6
31-40 49 35
>40 31 221
Subvillage
Sengi 38 271
Ngampel 24 171
Candi Duwur 24 171
Gowok Pos 19 13.6
Gowok Sabrang 13 9.3
Gowok Ringin 11 7.9
Candi Tengah 6 4.3
Candi Pos 5 3.6
Education Level
Uneducated 1 0.7
Elementary school 56 40
Junior high school 48 34.3
Senior high school 34 24.3
University 1 0.7
Occupation
Farmer 102 729
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Housewife 20 14.3
Blue collar worker 10 71
Merchant 4 2.9
Teacher 2 1.4
Private employee 2 1.4

Monthly income Rp814.286 + 657.36

<IDR 500,000 (USD34.90) 34 243
IDR 500,000 (USD34.90 - 87  62.1
IDR 1,000,000 (USD69.81)

IDR 1,000,001 (USD34.90)- 15  10.7

IDR 2,000,000 (USD139.62)
>|DR 2,000,000 (USD139.62) 4 2.9

Duration of stay 24 +13
<5 years 10 71
5-10 years 25 17.9
>10 years 105 75

mainly lower to middle income, with an average
monthly income of IDR 814,000 (USD 56.91).
The baseline characteristics of the study subjects
are presented in Table 1.

The mean Body Mass Index (BMI) is
23.6744.82 kg/m?. Most subjects (89.3%) did
not have enlarged thyroid glands. From the
thyroid ultrasound examination, the mean thyroid
volume was 12.224+13.43 cc. The TGR at Sengi
Village was 7.8%. Among 140 subjects, 37
(25.7%) had thyroid nodule(s). The median UIC
was 199.5 pg/L. The complete data are presented
in Table 2.

The mean KIO, concentration within the
household salt consumed by the subjects was

Table 2. The total goiter rate and urine iodine concentration
among childbearing-age women in Sengi village.

Variables N %
Thyroid gland grade by palpation

No palpable or visible goiter 125 89.29
Palpable goiter 9 6.43
Visible goiter 6 4.29
Thyroid gland volume by ultrasound examination
<18.6 cc 129 922
>18.6 cc 11 7.8
UIC (pg/L)

<20 (severe iodine deficiency) 1 0.7
20-49 (moderate iodine deficiency) 10 71
50-99 (mild iodine deficiency) 15 10.7
100-199 (adequate iodine intake) 45 321
200-299 (excessive iodine intake) 53 37.9

>300 (iodine-induced hyperthyroidism. 16 11.4
thyroid autoimmune)
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28.6+13.7 ppm. Eighty-nine (63,6%) salt
samples had lower KIO, concentration than
the recommended level, and two samples
(1.4%) had higher KIO, concentration than the
recommended level. Based on the salt type, the
salt block is the most common salt used (78.6%),
followed by regular grains table salt (21.4%). The
freshwater iodine content based on the altitude
of the water source is illustrated in Figure 1.

Daily dietary iodine intake among the
subjects was categorized as inadequate in
80.17% of subjects. The iodine profile of the
freshwater source, table salt consumption, and
daily iodine intake from the diet can be seen in
Table 3. The most commonly consumed iodine-
rich source was eggs (60.7%). They consumed
eggs more than three times a week. The most
common goitrogenic food consumed by the
respondents was cabbage (37.1%). They ate it
more than thrice a week. The respondents’ dietary
patterns are described in Table 4.

The median TSH and FT4 levels were
1.72 mIU/L and 1.51 mIU/L. As many as 135
subjects (97.0%) had normal TSH levels, while
three subjects (2.0%) had high TSH levels,
and two subjects (1.0%) had low TSH levels.
All subjects had normal FT4 levels. Almost all
(96,5%) of the subjects were euthyroid. The
remaining three (2,1%) subjects had subclinical
hypothyroidism, and two (1,4%) subjects had
subclinical hyperthyroidism.

UIC is the gold standard to define iodine
deficiency for a population in a region'”. WHO

Table 3. lodine profile and daily iodine and goitrogenic
intake of childbearing women in Sengi village.

Variable Value

199.5 (126.0 — 264.0°

Urinary iodine concentration
(mcg/L)

Thyroid volume (cc)

lodine concentration in salt
(ppm)

Daily salt consumption (gr)
Daily iodine intake from salt
(mcg/L)

Daily iodine intake from food
(mcg/L)

Daily total iodine intake (mcgg)
Daily goitrogen intake (mg)

9.1 (3.5-128.3)°
26.5 (5.3-100.5)°

2.5(0.5-13.3)°
74.0 (74.0-394.6)°

12.8 (0.0-100.1)

91.7 (14.3-456.8)°
1.1 (0.0-8.3)°

Note: @Median (interquartile range), °Median (minimum -
maximum
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Table 4. Dietary pattern of iodine-rich and goitrogenic foods of childbearing-age women in Sengi village in the last 1 month.

Frequency
Type of Food 2 3 times/ week < 3 times/ week Never
n % n % n %
lodine-rich foods
Pindang 7 5 105 75 28 20
Salted fish 5 3.6 83 59.3 52 37.1
Saltwater fish 2 1.4 39 27.9 99 70.7
Shrimp 0 0 4 2.2 136 97.1
Oyster 0 0 1 0.7 139 99.3
Egg 85 60.7 48 34.3 7 5
Milk 20 14.3 19 13.6 101 721
Beef liver 0 0 3 2.1 137 97.9
Spinach 24 171 64 45.7 52 37.1
Jelly 8 5.7 88 62.9 44 314
Goitrogenic foods
Cassava 30 214 99 70.7 11 7.9
Sweet potato 29 20.7 91 65 20 14.3
Mustard greens 52 37.1 70 50 18 12.9
Cabbage 23 16.4 71 50.7 46 32.9
Cassava leaf 21 15 79 56.4 40 28.6

cut-off for IDD in the adult population is when
the median UIC of the population is less than 100
mcg/L, and >50% of the population has UIC of
less than 100 pg/L or <20% of the population
has UIC of less than 50 mcg/L. Among the
women of childbearing age in Sengi village, the
median UIC was 199.5, with 81.4% of subjects
having a UIC value of > 100 mcg/L. Therefore,
considering the UIC parameter, the women of
childbearing age in Sengi village had adequate
iodine status. As many as 10% of subjects had
UIC levels of 50.1 - 99,9 mcg/L, and 8.8% of
other subjects had UIC levels of <50 mcg/L.
Based on palpation and thyroid ultrasound, the
IDD prevalence from the TGR parameter was
10.7% and 7.8%. Goiter prevalence in this study
was 7.8% by thyroid ultrasound examination.

No evaluation of either de novo/residual goiter
or thyroiditis goiter was performed in this study;
hence the TGR value of this study may not
truly represent the IDD problem in the region.
Therefore, based on the UIC parameter, women
of childbearing age in Sengi village were still
considered to possess adequate iodine levels.

Table 5 demonstrates the relationship
between iodine intake from the daily consumed
table salt and the UIC. This study showed that
those with normal UIC mostly consumed salt
with >40 ppm of KIO,. As many as 88.9% of
subjects with normal UIC consumed salt with
10-40 ppm of KIO,, and 8.9% consumed salt
with >40 ppm of KIO..

The study shows that despite the difference
in iodine status based on IUC levels, there are no

Table 5. The distribution of salt iodine concentration consumed by childbearing-age women in sengi village based on their

urine iodine concentration level.

Urine lodine Concentration
(nglL)

Salt lodine Concentration

<10 ppm 10-20 ppm 20.1-30 ppm  30.1-40 ppm >40 ppm N
<100 0 26.9 50 1.5 11.5 26
100-199 2.2 22.2 46.7 20 8.9 45
>199 29 18.8 31.9 23.2 23.2 69
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Table 6. Association between iodine status, daily goitrogen intake, daily iodine intake and salt iodine concentration.

lodine Daily Goitrogen p-value Daily lodine Intake® (ug) p-value Salt lodine p-value
Status intake® (mg) Concentration®
(ppm)
Deficient 1.09 (0.01-7.95) 87.46 (22.85-276.80) 23.25 (10.6-47.6)
Adequate  1.05 (0.08-8.11) 86.93 (143-253.93) 26.5 (5.3-63.5)
Excessive  1.09 (0-8.33) 0.981° 93.50 (16.60-456.77) 0.499° 28.6 (7.4-106.5 0.109°

Note: @Median (minimum - maximum), *Kruskal-Wallis test

significant association between daily goitrogen
intake, daily iodine intake and salt iodine
concentration (Table 6).

DISCUSSION

The TGR based on the USG examination
was 8.6%. It declined significantly from 20% in
2015. Using the WHO epidemiological criteria,
Dukun Subdistrict had been categorized as
moderately endemic for IDD in 2015 and became
mildly deficient of iodine in 2017-2018.'® The
median UIC among women of reproductive
age in Indonesia was 189.0 mcg/L in 2013. In
Central Java, the value was higher; 240 mcg/L.
The higher provincial median UIC was possibly
due to several coastal regions where daily water
sources contain a much higher level of iodine;
hence higher UICs.'®

Another large-scale survey involving
106,825 pregnant women in Central Java in 2011
showed that the median UIC was 156 mcg/L,
and the percentage of pregnant women with
UIC lower than 100 mcg/L was 33.87%. There
were four districts with mild iodine deficiency
found in the study mentioned above. That study
further assessed that 18 neonates (0.03%) were
suspected of having cretinism, and 174 (0.18%)
had TGR degrees of 1 — 2.V

Kusrini’s study showed that the mean UIC
reached 221+88 mcg/L among pregnant women
in Magelang. But in the general population in
Magelang, it was 244 + 92 mcg/L." This marked
difference was caused by the difference in urine
samples used. Kusrini’s study measured both
spot urine and three days 24-hour urine samples
for the mean UIC measurement. In our study,
only spot urine samples were used. WHO stated
that spot urine is already a reliable representation
of an individual’s iodine status.'® Therefore, it is
conclusive that the iodine status of both women
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of reproductive age and pregnant women of
Magelang regency, including Sengi village is
adequate.

The iodine status of this study was determined
by UIC instead of TGR. Total goiter rate (TGR)
was a reliable predictor of moderate-to-severe
iodine insufficiency when endemic goiter caused
by iodine shortage was common. A significant
drawback of the usage of TGR is that goiter
resolution takes a long time to occur after iodine
intake improves. In adults, TGR may represent
past IDDs rather than current ones. A change in
the TGR may not correctly reflect the possible
contribution of IDDs to a decline in intelligence
quotient (IQ) and cognitive impairment®. The
WHO goiter rate criteria were meant to be applied
to school-age children'® . There were other causes
that contributes to TGR, such as residual goiters or
goiters due to autoimmune thyroiditis. Thus, the
TGR data had to be interpreted carefully.

The median TSH and FT, levels were within
the normal range (median TSH 1.72 mIU/L
and median FT, 1.51 mIU/L), and almost
all subjects in this study were categorized as
euthyroid (96.5%). Kusrini’s study showed an
increasing trend of median TSH along with an
increase in gestational age. The median TSH
level for all subjects from the rural areca was
1.30 mIU/L. The median FT, level in that study
was 1.27 mIU/L among all the subjects.'> This
difference might be caused by the increased
maternal thyroid hormone production during
pregnancy; hence there were higher subclinical
hyperthyroidism cases in that study. Another
cohort study reported that lower TSH and greater
FT, and FT, concentrations were linked to lower
iodine availability throughout pregnancy and
postpartum. The thyroid function improves after
iodine supplementation before pregnancy and
throughout pregnancy?'.
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WHO recommended the minimum daily
iodine intake for non-pregnant women of
reproductive age to be 150 pg. lodine can be
obtained from salt, foods, and drinks. The
mean iodine intake in this study was lower than
the recommendation (108.4 mcg/day).' The
women of childbearing age in this study are
at risk of developing IDD. The average iodine
concentration of household table salt in all
studied samples was 28.6+13.7 ppm, and only
35% of'the subjects consumed salt with adequate
iodine content. It was significantly lower than
Kusrini’s study, in which the mean salt iodine
content across both areas (rural and urban) was
40.5+20.6 ppm.*

There were seven salt brands used by the
subjects; each brand displays its iodine content,
except for one brand. Each brand stated that the
iodine content was within the recommended
range (30-80 ppm). This suggested a possible
reduction of iodine content in salt during
packaging, storing, and/or transportation. The
WHO reported that the iodine content in salt is
reduced by 50% by the time it reaches consumers
due to poor iodine quality, mishandling during
packaging, poor storage conditions (high
humidity and temperature), and long storage
time®. Todized salt is best stored in closed storage
to keep the salt dry.'*

The mean salt consumption among
respondents was only 3.3 g/day, much lower
than the WHO recommendation."® It might be
caused by the food cooking method. The people
of Sengi Village usually cook once daily in the
morning, and the food will be eaten throughout
the day. The food was cooked long before
consumption, leading to several episodes of
reheating before consumption, lowering the
iodine content. Moreover, some participants
were cautious of salt usage due to the risk of
developing hypertension from consuming too
much salt. Other than salt, iodine also can be
obtained from food. From the Food Frequency
Questionnaire (FFQ), the documented mean
iodine consumption was 16.1 pg/ day. Egg was
the most frequent iodine-rich food consumed
by the respondents because it is affordable and
readily available at all times. Saltwater fish,
shrimp, and oysters are also rich in iodine, but

the respondents rarely consumed them due to
their high price and low availability. Almost all
respondents did not consume shrimp and oysters
during the one-month observation.

Based on the FFQ, the most frequent
goitrogenic foods consumed by the respondents
were cassava, sweet potato, mustard green,
cabbage, and cassava leaf. In this study, the mean
cyanide intake among respondents was 1.9 mg/
day, significantly lower than the 10 mg/ day limit
set by the FAO/WHO. This goitrogenic food
often contains cyanide derivates (thiocyanate
and isothiocyanate) that inhibit thyroid hormone
synthesis.!” Exceeding the daily cyanide intake
limit might cause health complications, such as
acute intoxication, chronic toxicity, neurological
disorders, growth retardation, and goiter.?
Although cassava and sweet potato, which
contain a high level of cyanide, are frequently
consumed in the sample population, the cyanide
intakes of the respondents are within the standard
limit. The processing method might also modify
the cyanide content in goitrogenic foods.
Steaming and boiling cassavas, the most common
processing method in Sengi Village were known
ways to reduce the cyanide content.? Therefore,
this might lower the actual cyanide consumption
among respondents than predicted.

No significant associations were observed
between iodine status, as determined by IUC
levels, and daily iodine intake, daily goitrogen
intake, and salt iodine concentration in our
research. These findings imply that additional
factors likely play a role in influencing iodine
status within this specific region. The average
iodine concentration in the water of Sengi
Village was measured at 2.03 mcg/L. Nearly
all participants (98.6%) consumed water with
insufficient iodine content, indicating a potential
heightened risk for inadequate iodine intake
and the subsequent development of ID) among
residents in the area.The mean water iodine
concentration in Sengi Village was 2.03 mcg/L.
Almost all respondents (98.6%) consumed
water with poor iodine content. Hypothetically,
respondents had a high chance of not getting
enough iodine and eventually acquiring IDD.

There are several limitations of this study.
This study did not employ three days of 24-hour
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urine collection for a more precise measurement
of UIC. No further laboratory examination,
including thyroid peroxidase (anti-TPO), was
conducted for possible autoimmune causes in the
presence of goiter for any subjects examined. The
non-randomized sampling method employed in
this study might lead to a selection bias.

CONCLUSION

In summary, women of childbearing age
living in the Sengi Village possess adequate
iodine status and normal thyroid hormones.
Nevertheless, the iodine content within the
freshwater sources, the household table salt,
and daily dietary iodine intake were still
deficient. Accordingly, strenuous public health
intervention is required to overcome and
supervise the low iodine concentration of the
daily consumed salt and low dietary iodine
intake.” The lack of association between dietary
iodine intake, goitrogen intake, iodine salt
concentration and iodine status may suggest that
other factors such as water iodine content may
play a significant role. Despite adequate iodine
status in the population, there is a substantial
TGR, which may indicates residual goiter from
previous severe endemic IDD, or the presence of
autoimmune thyroiditis. Further evaluations are
needed for the exact cause of high TGR.

Continuous monitoring and public health
intervention to optimize iodine intake from
household salt and daily dietary intake are
essential for eradicating IDD in Sengi village
and Magelang regency, especially for women of
reproductive age.? Further studies are required
to re-evaluate the potential cause of high TGR
in this area. The implementation of universal
hypothyroid newborn screening in several
urban areas in Indonesia must be extended to
areas previously or currently endemic for IDD
to detect, treat and prevent further disabilities.
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ABSTRACT

Background: The prevalence of hypovitaminosis D (hypoD) in patients with type 2 diabetes mellitus (T2DM)
and depression has not been documented. In addition, the risk factors are unknown. This study aimed to identify
the prevalence of and risk factors for hypoD in patients with T2DM who also have depression. Methods: 118
patients with T2DM who visited the outpatient endocrinology clinics at Cipto Mangunkusumo National Hospital
between December 2019-September 2022 provided the clinical and demographic data for this cross- sectional
study, including body mass index, blood pressure, glycosylated haemoglobin (HbAlc), lipid profiles, therapy,
gender, age, marital status, and educational background. We used The Beck Depression Inventory II (BDI-II) to
evaluate depression. We used enzyme-linked immunosorbent assay kit to assess the dependent variable: serum
vitamin D. We characterized serum vitamin D levels into three groups (normal, 30 ng/mL, insufficient, 20-29
ng/mL; deficient, 20 ng/mL). We also used analyses of variance to examine the anthropometric, clinical, and
biochemical factors between the three groups. Results: 118 subjects with T2DM. Their median age was 56
years old (48, 75-60 years old), with a BDI-1I score of 17 (15-19), and a serum concentration of vitamin D. The
D level was 18.3 ng/mL (9.17-29.46 ng/mL). Only 21.8% of patients with T2DM and depression had sufficient
levels of vitamin D. We used multivariable analysis of variance model to examine the associations between
age, BDI-II score, HbAIc, and systolic and diastolic blood pressure with vitamin D level. Age and BDI-II score
both had a statistically significant effect on vitamin D levels. Conclusion: This cross-sectional study discovered
that patients with T2DM and depression had a high prevalence (77.7%) of hypoD. Age and BDI-II score both
affected differences in vitamin D levels with statistical significance.

Keywords: hypovitaminosis D, type 2 diabetes mellitus, depression.
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INTRODUCTION

As a global public health issue,
hypovitaminosis D (hypoD) affects people of all
ages.' Some findings suggest that vitamin D has a
significant role in the health of the brain, nervous
system, and depression, in addition to its effects
on calcium metabolism, bone, proliferation,
differentiation, and immunological modulation.?
Vitamin D deficiency was associated with an
8-14% increase in the prevalence of depression.’
According to cross-sectional studies,** serum
25-hydroxyvitamin D or 25(OH)D concentrations
and depressive symptoms have an inverse
relationship. Vitamin D regulates serotonin
levels and vitamin D deficiency causes lower
amounts of serotonin.® Low serotonin levels
may contribute to the development of clinical
depression.’

Strong evidence has emerged recently linking
hypoD to the development of insulin resistance
and abnormalities in insulin secretion potentially
interfering with type 2 diabetes mellitus (DM).?
Patients with diabetes and prediabetes were
found to have lower serum levels of 25(OH)D
than people with normal glucose tolerance.”!
Low serum25(OH)D levels have been associated
with an increased risk of metabolic syndrome and
type 2 diabetes in epidemiologic research, which
may be partially explained by arise in fat mass."'
Long-term complications of diabetes include
micro- and macrovascular disease. According
to a recent systematic review and meta-analysis,
depression is connected to an increased risk of
incident macro- and microvascular issues, and
diabetic complications are linked to an increased
chance of developing depression in the future.!?

A change in vitamin D homeostasis may
contribute to the emergence of type 2 diabetes
and hypoD is directly related to depression.'*!*
Many studies have examined the effect of
abnormal vitamin D levels and depression®”!1:1413
and the effect of hypoD in DM %1116 However,
the prevalence of hypoD in patients with type
2 DM and depression, and its contributing
variables are still poorly understood.

Until now, no study has looked at factors
related to hypoD in patients with type 2 DM
and depression. The goal of this study was
to determine the prevalence of vitamin D

insufficiency and deficiency in patients with type
2 DM and depression. We also investigated the
factors linked to low vitamin D plasma levels. Our
hypotheses for age, gender, BDI-II score, body
mass index (BMI), glycosylated haemoglobin
(HbA1c), systolic blood pressure (SBP), diastolic
blood pressure (DBP), low-density lipoprotein
(LDL), high-density lipoprotein (HDL), and
triglycerides (TG) were related to low vitamin D
levels in patients with type 2 DM and depression.

METHODS

Study Design and Setting

This cross-sectional study used a convenience
sampling technique to obtain data from patients
in outpatient endocrinology clinics at the Cipto
Mangunkusumo National Hospital, Jakarta, from
December 2019—September 2022. Patients with
type 2 DM aged over 18 years were included in
the study cohort. Individuals with pre-existing
diseases affecting vitamin D and/or calcium
metabolism, such as liver or kidney disease,
psychosis, skin disease, or use of high- dose
steroids or immunomodulators, were excluded.
However, women who were nursing or pregnant
were not excluded. The cohort included only
participants who provided their signed informed
consent. The sample size was calculated using
the finding that the prevalence rate of depressive
symptoms in patients with type 2 DM in
Jogjakarta, Indonesia, was 37.9%. The level of
significance was set at 0.05, the allowable error
was set at 10%, the invalid questionnaire rate
was set at 10%, and the minimum number of
samples was 91.

All study procedures and protocols were
approved by the institutional ethical review
board at Universitas Indonesia Ethics Committee
(LB.02.01/2.6.1/0452/2022). Written informed
consent was obtained from all participants.

Data Collection Procedure

Patients with type 2 DM were identified using
World Health Organisation/American Diabetes
Association criteria.'® Their anthropometric
parameters were measured according to standard
protocols and their BMI was calculated.
HbAlc percentages were measured in whole
blood using the immunoturbidometric method.
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Serum vitamin D levels were measured using
an ELISA kit and categorized into three groups
(i.e. normal, 30 ng/mL; insufficient, 20-29 ng/
mL; deficient, 20 ng/mL)."” SBP and DBP were
measured using a standard sphygmomanometer
while the patients were sitting. LDL, HDL, and
triglyceride (TG) levels were determined with
an autoanalyzer. Depression was evaluated using
the Beck Depression Inventory II (BDI-II). Each
item on the scale is scored on a 4-point (0-3)
Likert scale, and the total result for the BDI-II is
the sum of all 21 items. The BDI-II was analyzed
using the following algorithm: depression ranges
from mild (score, 14-19), moderate (20-28), to
serious (29-63).%

Statistical Analysis

The Kolmogorov—Smirnov test was
performed to determine the normality of the
parameters. Descriptive statistics were used
to provide a summary of the demographic
characteristics. The arithmetic mean and standard
deviation (SD) were used for continuous
variables and the count and percentage for
categorical variables. We used univariate
analyses to compare anthropometric, clinical, and
biochemical variables between the two groups
(independent #-test for quantitative data and chi-
square test for categorical data). For the BDI-II
score, BMI, HbAlc, SBP, DBP, LDL, HDL, and
TG vales were categorized into three groups (i.e.
sufficient vitamin D, vitamin D insufficiency,
and vitamin D deficiency) using an analysis of
variance (ANOVA) test. A p-value of <0.05 was
considered statistically significant in all analyses.
To find a potential set of variables that will go
into the multivariable (linear regression) model,
we used the statistical methodology for variable
selection using p < 0.25 in the univariable
(bivariate) analysis as a threshold.

RESULTS

From December 2019 to September 2022, we
performed screening of 170 patients with type?2
DM to obtain 118 patients with type 2 DM and
depression. We then checked their vitamin D
levels (Figure 1).

The patients’ characteristics are indicated in
Table 1. The median age was 56 years (48, 75-60
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170 patients with
type 2 DM

52 subjects excluded
from the study

v

118 outpatients with
type 2 DM > 18 years old
included in this study

.

Screening for
depression using BDI Il

'

Take blood test for
25(0OH)D

v

Lipid profile, blood
pressure, and BMI

.

Analysis

Figure 1. Study recruitment and sampling diagram.

years) with a median BDI-II score of 17 (15-19),
while the mean serum 25(OH)D level was 18.3
ng/mL (9.17-29.46 ng/mL).

Table 1. Subject characteristics.

Variables (n=118)

56 (48.75-60)

Age (years), median (IQR)
Gender, n (%):
Male 33 (28)
Female 85 (72)

Educational level, N (%)

Uneducated 2(1.7)
Primary school 7 (5.9)
Junior high school 10 (8.5)
Senior high school 64 (64.2)
University/college 35 (29.7)
Marital status, n (%)
Married 94 (79.7)
Unmarried 8 (6.8)
Divorced 16 (13.6)
Religion, n (%)
Muslim 80 (67.8)
Catholic 4 (3.4)
Christian 32 (27.1)
Buddhist 2(1.7)
Treatment, n (%)
Oral antidiabetic drugs (OAD) 55 (46.6)

only
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Insulin only
Combination (OAD + Insulin)
Duration of type 2 diabetes

14 (11.9)
49 (41.5)

mellitus
<5 years 77 (65.3%)
> 5 years 41 (34.7%)

With other comorbidities
Hypertension 59 (50%)
17 (14.4%)

30 (25.4%)

Coronary artery disease

Chronic kidney disease

Stroke ischaemic 7 (5.9%)
Dyslipidemia 78 (66.1%)
Diabetic retinopathy 7 (5.9%)
Diabetic neuropathy 30 (25.4%)
Diabetic ulcer 6 (5.1%)
BDI-II score, median (IQR) 17 (15-19)

BMI (kg/m2), median (IQR)

Serum 25(OH)D (ng/mL), mean
(SD)
HbA1c (%), median (IQR)

SBP (mmHg), median (IQR)
DBP (mmHg), mean (SD)
LDL-cholesterol, median (IQR)
HDL-cholesterol, median (IQR)
TG, median (IQR

25.6 (23.4-28.93)
18.3 (9.17-29.46)

7.7 (6,7-9.27)
135 (117-144.25)
74.19 (10.32)
115.5 (96-138)
47.5 (41-55)
140 (97.75-184.5)

Figure 2 shows that among 118 patients, only
22% (n=26) have a normal/sufficient vitamin D
level, with 51.7% having insufficient vitamin D
and 26.3% with deficient vitamin D levels.

We compared the age, gender, and metabolic
profiles between patients with a normal vitamin
D level and those with hypoD (Table 2). There
was a significant difference in mean HbAlc (p-
value = 0.015) and DBP differed between groups
(p-value 0.057). and no significant difference
in mean of the BDI-II score, BMI, HDL, LDL,
and TG. Compared with other variables, HbAlc
levels differed between the sufficient/normal,
insufficient, and deficient groups with p = 0.015
(Table 3).

Table 4 shows that age and HbAlc have a
relationship with low vitamin D levels.

Variables with p < 0.25 in the bivariate
analysis (i.e. age, BDI-II score, HbAlc, and
LDL-cholesterol) were examined further
using a multivariate analysis to identify their
associations with vitamin D levels. Other factors
were not included in this model because they
did not show a significant bivariate relationship
with vitamin D level. There was a statistically
significant difference in vitamin D level based on
age and HbA lc. However, the BDI-II score, and
SBP and DBP levels did not show statistically
significant differences (Table 5).

DISCUSSION

Our study found that 77.7% of patients with
type 2 DM and depression had hypoD. The

Vitamin D Level in Type 2 DM patients with Depression

Deficient
51.7

Sufficient
22%

Insufficient
26.3%

Figure 2. Vitamin D level in type 2 DM with depression.

Table 2. Comparing age and gender with vitamin D grades.

Variable Sufficient Insufficient and deficient p-value
(n = 26) (n=92)
Age in years, median (IQR) 58.5 (55-63.5) 55 (47-60) 0.014*
Gender, N
Male 8(24.2) 25 (75.8) 0.910**
Female 18 (21.2) 67 (78.8)

*Mann—Whitney U test; **Chi-square test.
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Table 3. Characteristics of patients with sufficient versus Insufficient and deficient vitamin D levels.

Variables Sufficient Insufficient Deficient pvalue
(n =26) (n=61) (n=31)
BDI Il score, median (IQR) 17 (15-19.2) 17 (14-19) 18 (15-21) 0.072***
BMI (kg/m?), median (IQR) 25.2 (23.6-28.9) 25.6 (22.9-28.9) 26.9 (23.6-29) 0.834***
HbA1c (%), median (IQR) 6.9 (6.6-7.8) 8 (6.5-9.55) 8.7 (7.5-9.8) 0.015**
SBP (mmHg), median (IQR) 135 (115.5-145) 133 (116.5-143) 138 (118-146) 0.709***
DBP (mmHg), mean 74.65 (9.3) 72.25 (10.01) 77.65 (11.04) 0.057****
LDL-cholesterol, mean 117.35 (25.3) 119.02 (33.6) 112 (30.13) 0.591****
HDL-cholesterol, median (IQR) 49 (41-64.2) 46 (40.5-52.5) 48 (41-53) 0.682***
TG, median (IQR) 130.5 (92.2-178) 125 (106-180.5) 165 (98-201) 0.399***

BDI Il, Beck Depression Inventory II; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; LDL,
low-density lipoprotein; HDL, high-density lipoprotein; TG, triglycerides.

***Kruskal-Wallis test, ****One-way ANOVA.

Table 4. Relationship between of variables with vitamin D.

Variable R2 p-value
Age (years) 0.289 0.002*
Gender

Male 13.73 (6.58-29.67) 0.283**
Female 20.59 (10.45-29.20)

BDI Il score -0.153 0.098*
BMI (kg/m? 0.000 0.998*
HbA1c -0.267 0.004*
SBP 0.018 0.846*
DBP -0.057 0.539*
LDL-cholesterol 0.108 0.243*
HDL-cholesterol -0.013 0.891*
TG -0.105 0.259*

*Spearman rho; **Mann-Whitney U test.

Table 5. Linear regression analysis of vitamin D status in
DM type 2 patients with depression.

Variable Unstandardized B Coef. SE p-value
(Constant) 1.317 10.954 0.905

Age in years 0.567 0.165 0.001*
BDI Il score -0.665 0.326 0.043*

*p-value < 0.05

median age of the group with insufficient and
deficient vitamin D levels was younger than that
of'the patients with normal vitamin D levels. This
result was similar to a previous study by Al Quaiz
et al. that showed younger adults had a higher
prevalence of vitamin D deficiency compared
with older participants,?' which may be because
younger patients spend more time indoors and
work inside the office, where they do not get
enough sunshine, while older patients often
have more free time outdoors. This finding may
also be due to the use of calcium and vitamin D
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supplements for osteoporosis among older age
groups.?

Our study showed no significant difference
in vitamin D levels between genders. Yu et al.
found that men had higher serum 25(OH)D
levels than women,? while another study found
that men had a higher prevalence of vitamin D
deficiency.?! Lower vitamin D levels in women
may be attributed to their clothing style, spending
less time outside, and engaging in less physical
activity than men.?

There were significant differences in age
and BDI-II scores, but no differences in HbAlc,
SBP, DBP, or TG levels between patients with
normal and abnormal vitamin D levels. In various
clinical settings, low serum 25(OH)D levels have
been linked to depressive symptoms in adults.?*2¢
Our patients with deficient vitamin D levels have
aslightly higher BDI-II score than other patients,
although this was not statistically significant. Lee
et al. showed that there was

an inverse association between 25(OH)D
levels and depression.?” Similarly, Khan et al.
also showed that depression was more common
in individuals with vitamin D deficiency.?

Zhao et al. showed that vitamin D deficiency
was related to high HbAlc levels.?® Buhary
et al. also showed that HbAlc was inversely
related to serum vitamin D levels and vitamin
D supplementation will result in better blood
glucose control.?’ In our study, the HbAlc
levels were slightly higher in the deficient group
than the other groups and the findings were
statistically significant and supported the results
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of previous studies.

Vitamin D deficiency was recently considered
a new risk factor for causing hypertension.3*3!
A systematic review and meta-analysis by He
and Hao showed that there was no significant
difference in SBP and DBP between the control
and vitamin D deficiency groups.*? Vitamin
D supplementation also did not lower blood
pressure in a study by Zhang et al.*®

Low serum vitamin D levels have been
associated with an atherogenic lipid profile.**
Chaudhuri et al. showed that vitamin D deficiency
was associated with dyslipidemia in Indian
subjects.?® In a retrospective observational
study,*® vitamin D deficiency was associated with
higher LDL and lower HDL levels. However,
the results of our study showed no significant
difference in lipid profiles between groups.

Interestingly, this study found a correlation
between age and lack of vitamin D in patients
with type 2 DM and depression. According to
a study of male and female respondents aged
50 years, Oliveira et al. linked low serum
25(0OH)D levels to an increased chance of
depressive symptoms, especially in women. Age,
economic circumstances, health, habits, bodily
and mental abilities, and cognitive abilities
all have an impact on depressive symptoms.’’
William et al. reported vitamin D deficiency
in 27.8% of children aged 5 to 9 years, 35.4%
of children aged 10 to 14 years, and 50.9%
of children aged 15 years or older. Vitamin D
deficiency was significantly associated with
older age, African American ethnicity, winter/
spring seasons, a higher insulin level, the total
number of comorbidities, and polycystic ovary
syndrome (in girls).’” A study from Qatar found
that subjects aged over 60 years have a 61.3%
chance of depression and type 2 DM.*

A systematic review and meta-analysis
showed that vitamin D supplementation may
improve depression in patients with type 2
DM.* In a recent study of prediabetic patients,
the researchers found that new-onset diabetes
occurred in 22.7% of adults who received
vitamin D and 25% of those who received a
placebo over a 3-year period, resulting in a
15% relative risk reduction. Extrapolating their
results to the more than 374 million prediabetic

adults worldwide indicates that low-cost vitamin
D supplementation could prevent the onset of
diabetes inmore than 10 million individuals.*

Limitation the Study

There are a few limitations to our research
findings. This cross-sectional study means that
any associations may not necessarily indicate
causation. We were unable to determine whether
our patients’ vitamin D status varied from that
of the general community because we did not
include healthy controls. Our findings might not
be very generalizable in regions with different
sun exposure patterns.

CONCLUSION

This study showed that patients with type
2 DM and depression had a high prevalence of
hypoD (i.e. 77.7%). In addition, age and BDI-II
score were associated with low vitamin D levels.
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ABSTRACT

Background: Mental disorders in TB patients are due to long-term treatment, drug side effects, and relapse.
This study aimed to analyse the mental health status among TB patients and its associated factors. Methods:
The study was carried out on 107 Pulmonary TB patients from 5 Primary Healthcare centres in Surabaya,
Indonesia. Furthermore, Mental Health Inventory (MHI-18) was used to measure the mental health status. The
MHI-18 has four subscales including, anxiety, depression, behaviour control, and positive affection. In addition,
the score range of MHI and its subscales is 0-100, where the higher score showed a better mental health status.
Results: The results showed no difference in the score of mental health status, anxiety, depression, and positive
affect in all factors. However, behaviour control depicted a significant difference between sex and marital
status. In conclusion, mental health problems can occur in all TB patients irrespective of their characteristics.
Conclusion: Screening is required for the prevention of severe disease in the early treatment phase and various
factors related to mental health should be considered during the implementation of TB management to optimize

treatment outcomes.

Keywords: mental health status, tuberculosis, anxiety, depression, positive affect, behaviour control.
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INTRODUCTION

WHO (2021) reported that about 10 million
people were infected by Mycobacterium
tuberculosis globally in 2020,' including
Indonesia due to its large population and
high prevalence.? The disease is curable and
preventable, and a 90% treatment success rate
and 85% cure rate are achieved if the TB program
is performed well.!?

Depression and anxiety are common mental
disorders of global public concerns and TB
patients are prone to psychiatric morbidities.*”
There is a strong relationship between
depression and anxiety and tuberculosis, where
one increases the risk of the other. Furthermore,
poverty is a risk factor for TB and common
mental disorders. Several studies show that
anxiety, depression, and mental distress are
related to worsening health status, such as
progressive symptoms, experiencing symptoms
more often, increased use of health services,
non-compliance to treatment, and prolonged
duration of treatment.®’

Mental disorders in TB patients may be
due to long-term treatment, drug side effects,
and relapse,® ! and the common psychiatric
disorder include depression, psychosis,
anxiety, and trauma-related disorder.!' In
addition, anxiety and depression are co-
occurring in TB patients and are strongly
related to non-compliance.®!?

The number of mental health problem
was high among women, younger age, people
with lower income, and lower education.’
Malnutrition also common cause of both TB
and mental health problem.'* Eventhough
TB and mental health problem share cause,
mental health problems are neglected in TB
patients.!® because health programs focus
on TB. Therefore, screening for a mental
health condition and its associated factors are
required for prevention and early treatment to
prevent further psychiatric disability.”'® By
knowing what is the major cause of the mental
health among TB patients, the prevention
and treatment can be applied effectively.
This study aimed to analyse the mental health

status among TB patients and its associated
factors.

METHODS

The study was conducted on 107 pulmonary
TB patients from 5 primary healthcare centres
in Surabaya, Indonesia, from 2020 to 2021.
Furthermore, the respondents were selected
randomly based on the data from the primary
healthcare centre. This study was approved by
the Ethics Committee in Health Research of Dr.
Soetomo Hospital with ethical clearance number
103/EC/KEPK/FKUA/2021. The study was non-
interventional and the data were obtained by
interviewing TB patients as respondents.

Mental health status was measured using
the Mental Health Inventory (MHI-18) which
consists of four subscales including anxiety,
depression, behaviour control, and positive
affection. The score range of MHI and its
subscales is 0-100, where the higher score
depicted a better mental health status.'”'®

The independent variables include sex, age,
level of education, working status, marital status,
body mass index, and comorbidities. The age
was classified based on the Ministry of Health in
Indonesia for descriptive analysis: teenager, young
adult, late adult, early elderly, middle elderly,
and late elderly. For statistical analysis, age was
defined as teenager and young adult, late adult and
early elderly, and middle and late elderly.

BMI was classified as underweight which
is divided into severely and light underweight,
normal, and overweight separated into light and
severely overweight. The comorbidities were
defined as TB patients with other illnesses or not.
Also, we analyzed the data using the T-test and
ANOVA with a set at 0.05 to analyse the different
mental health between independent variables.

RESULTS

The characteristics of pulmonary TB patients
in Surabaya, Indonesia is shown on Table 1. Table
2 showed the characteristic of the respondents,
including sex, age, level of education, working
status, marital status, body mass index, and
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Table 1. Subject’s characteristic.

Characteristic Category n %
Sex Male 51 47.7
Female 56 52.3
Total 107 100
Age Teenagers (15-25 y) 22 20.6
Young adult (26-35 y) 20 18.7
Late adult (36-45 y) 25 23.4
Early elderly (46-55 y) 14 13.1
Middle elderly (56-65 y) 23 215
Late elderly (>65 y) 3 2.8
Total 107 100
Level of education Lower educational level 41 38.3
Higher educational level 66 61.7
Total 107 100
Working status Working 47 43.9
Not working 60 56.1
Total 107 100
Marriage status Married 39 36.4
Not married 68 63.6
Total 107 100
Body Mass Index Severe underweight 22 20.6
Underweight 14 11.2
Normal 61 57.0
Overweight 5 4.7
Severe Overweight 5 4.7
Total 107 100
Comorbidity Yes 39 36.4
No 68 63.6
Total 107 100

comorbidity. About 56% were female, while
23.4% were late adults. Furthermore, 61% of
the respondents had higher education and 43%
had a job. The majority had normal body mass

Table 2. Mental health status of tuberculosis patients.

Variable Min Max Mean SD

Mental Health 6.67 76.67 41.85 12.55
Anxiety 0 80.00 33.12 18.95
Depression 0 84.00 33.53 16.97
Behaviour control 0 100.00 41.03 18.47
Positive affect 0 100.00 63.97 24.84

index without comorbidity.

Table 2 showed that mental health status and
its subscales had a low mean score, indicating
that the mental health of respondents was not
good except for the positive affect which had a
higher average mean.

Table 3 showed no difference in the score
of mental health status, anxiety, depression, and
positive affect in all factors. However, there was a
significantly different in the score of behavioural
control between females and males and married
and not married.

Table 3. P-value of factors affecting pulmonary tb patients.

p-value

Factors Mental Health  Anxiety Depression  Behaviour control Positive affect
Sex 0.12 0.95 0.77 0.01* 0.16

Age 0.85 0.30 0.68 0.23 0.55
Level of education 0.60 0.95 0.45 0.65 0.79
Working status 0.39 0.28 0.93 0.69 0.58
Marriage status 0.14 0.84 0.39 0.01* 0.72

BMI 0.93 0.66 0.89 0.72 0.52
Co-morbidity 0.55 0.99 0.24 0.36 0.75
*Significantly different
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DISCUSSION

Depression increases the risk of worsening
the health status, such as comorbidities, disability,
suffering, and health-related cost in TB patients.
However, the relationship between comorbid
TB and depression is not understood.?®!%2°
The patient’s psychosocial condition can be
worsened by depression, which affects the
treatment outcomes. In addition, TB patients with
depressive symptoms reduce social relationships,
especially at the stage of coughing blood which
leads to low self-esteem and hopelessness.?!

Although their scores are low, the study
analysis showed a difference in the score of
mental health status, anxiety, depression, and
positive affect. This shows that patients with
pulmonary TB may experience mental health
problems regardless of their demographic
variables and whether they have comorbidities.?

Mental health affects the ability to handle
stress and make a decision, and this varies
between men and women. Women are busier
than men because they have more responsibilities
such as domestic work and jobs. Although there
is no difference in mental distress between men
and women,? there is a variation in behaviour
control. Men and women have different values,
attitudes, and behaviour due to gender roles,
stereotypes, and fundamental genetic and
physiological differences.?**

Mental health problems occur in all age
groups, with the young being at high risk of
mental health challenges and they receive
less attention.?® The younger people establish
independence and take responsibility for their
actions.'® However, older people experience
a decline in physical condition and health,
hence they experience many limitations. TB
exacerbates older people’s physical health,
making it a risk factor for mental health problems
in older population.?’

Generally, education is closely related to
health because higher education improves health
status due to healthy behaviour.?® The people
with higher education have better health status
because education is strongly related to job and
income, which play a role in health behaviour,
human relationship, family, and community
well-being.?%30

People with higher education have access to
information, which can be harmful if not managed
properly. The imprecise knowledge makes
TB patients afraid and worried. Furthermore,
information overload makes a person feel
overwhelmed, confused, powerless, and mentally
exhausted, leading to difficulty in making
decisions which causes information avoidance.’!

Those with lower education have difficulty
understanding some information®* which impacts
their ability to overcome problems, such as being
diagnosed with TB, hence they are prone to
mental health problems. Also, they are at risk of
unreliable information due to limited knowledge
to manage it.

People are susceptible to mental distress,
regardless of their employment status. The TB
patients were responsible for their job, study,
or household activity and they need to continue
their responsibilities while receiving treatment
simultaneously.> Meanwhile, patients who are
not working are housewives and students. Due
to exposure to responsibilities and workload,
tuberculosis may harm patients’ mental health
and this may worsen in housewives.” Students
were at high risk for mental health problems
due to the pressure from teachers, parents, and
several factors such as demanding academic
content, study workload, tight schedules, lack of
break, conflict with friends, and stigma toward
TB.**73¢ The high-level stress, TB symptoms,
and the treatment’s side effect experienced by
students affect their daily life.** Additionally,
stressful situations due to TB negatively affect
workability,*” hence TB can worsen the patients’
responsibility and workload, as well as mental
health.

TB patients experience mental distress
whether they have comorbid conditions or not
because they feel traumatized after the diagnosis.
In addition, the duration of treatment and drug
side effects impact the psychological condition,
such as depression and anxiety.* Patients with
longer illness duration are prone to depression
and anxiety, and being diagnosed of tuberculosis
can cause psychological trauma.*®

Marital status showed a significant result in
behaviour control because the spouse monitors
and attempts to control the healthy behaviours,
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hence it is of better advantage to men than
women.** Also, lack of support increases
psychological distress, especially for the
spouse.*’ Generally, TB patients may experience
mental distress if their families are not supportive.
Several patients experienced excessive worry or
mental anguish and did not tell their spouses
about the illness due to extreme rejection.*!

The analysis results show that TB patients
are at risk of experiencing mental health
problems, so the management of the TB program
needs to be integrated with the mental health
program. Depression, as one of the mental health
problems, poses a substantial risk to achieving
the WHO End TB Strategy goals. Integrating TB
and mental health programs can reduce costs,
improve quality of service and patients quality
of life, mortality prevention, reduce symptoms of
depression and anxiety, and increase adherence
to treatment in TB patients.*>*

CONCLUSION

Mental health problems can occur in TB
patients regardless of their characteristics.
The study results showed no difference in the
score of mental health and its subscale except
for behavioural control. Furthermore, the
behavioural control score was significantly
different between married and unmarried people
and males and females. Therefore, mental health
problems can occur in all patients irrespective of
their demographic variables and whether they
have comorbidity. Screening for a mental health
condition is required to prevent severe disease in
the early treatment phase. The implementation
of TB management needs to consider various
factors related to mental health to optimize
treatment outcomes.
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ABSTRACT

Background: The Arrhythmia-Specific Questionnaire in Tachycardia and Arrhythmia (ASTA) was developed
in Sweden using English which may pose cultural and language barriers for Indonesian patients. As such, we
aimed to translate the original ASTA into Indonesian, then assess its validity and reliability. Methods: Translation
of the ASTA from English to Indonesian was done using forward and backward translation. The final version was
then validated with the Short Form-36 (SF-36) questionnaire. Test-retest reliability study was done in a 7-14-
day interval. Results: The Indonesian version of ASTA was deemed acceptable by a panel of researchers with
Cronbach's o.0f 0.816 and Intraclass Correlation Coefficient (ICC) ranging from 0.856-0.983. In a comparison
to the SF-36, the medication utilization domain was poorly correlated with role limitations due to physical
health (r:0.384; p<0.01) and pain (r:-0.317; p<0.05). The arrhythmia-specific symptoms domain was poorly
correlated with role limitations due to emotional problems (r:0.271; p<0.05). In addition, the health-related
quality of life (HRQOL) domain was poorly correlated with role limitations due to physical health (r:0.359;
p<0.01) and emotional problems (r:0.348; p<0.01), also total SF-36 score (r:-0.367; p<0.01). The ASTA total
score was poorly correlated with role limitations due to physical health (r:0.37; p<0.01), and emotional problems
(r:0.376, p<0.01), also total SF-36 score (r:-0.331; p<0.01). Conclusion: The Indonesian version of ASTA has
good internal and external validity as well as good reliability. Both the physical and mental domains of ASTA
are correlated with role limitations due to emotional problems and SF-36 total score.

Keywords: Atrial fibrillation, reliability, validity, quality of life.
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INTRODUCTION

The most common form of tachyarrhythmia
is atrial fibrillation (AF), which is found in
2-4% of the world’s population. The prevalence
increases with age.! Morillo et al. reported that
AF is the most common type of arrhythmia
found in clinical practice, as well as a significant
global burden, closely followed by comorbidities
which increase disability and mortality rates.
As a chronic condition, AF leads to healthcare
and medication utilization which increases
the economic burden on individuals, as well
as nations. The burden of AF is also related to
complications, such as stroke, in which one- third
of cases have AF.2

Taheri et al. reported a gradual decrease in
AF patients QOL due to psychosocial distress
and hemodynamic instability, which induces
dyspnea, palpitations, and fatigue. Increased
risk of heart failure, myocardial infarction,
venous thromboembolism, and stroke, as well
as increased hospitalization length of stay also
play a role in QOL reduction.’* Jones et al.
reported that patients with AF experienced major
lifestyle changes after diagnosis, including role
limitations and need for health services, which
may decrease QOL in the family or caregivers.*
Vintila et al. reported that QOL is lower in
permanent AF compared to persistent and
paroxysmal AF.’

QOL evaluations can be used to determine
management strategy and treatment success
in clinical practice.® In addition to objective
parameters such as ECG and echocardiography,
Patient-Reported Outcomes (PROs) should be
considered in order to assess patient welfare.
However, the majority of PROs questionnaires
for the arrhythmia population were designed
exclusively for AF.” The Arrhythmia-Specific
Questionnaire in Tachycardia and Arrhythmia
(ASTA) was the first questionnaire developed to
evaluate arrhythmia-specific symptoms and QOL
in patients with different types of arrhythmia,
including AF.! ASTA was first introduced in
Sweden in the English language, which may pose
language and cultural barriers to Indonesians.” As
such, we aimed to translate ASTA into Indonesian
and analyze the reliability and validity of this
Indonesian version of ASTA.
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METHODS

We conducted this cross-sectional study in
March - April 2022. The inclusion criteria of this
study were patients diagnosed with AF according
to their medical records, aged >18 years, and
fluent in the Indonesian language. Patients with
a history of cardiac

surgery or hospitalization due to acute or
severe chronic conditions within the previous 30
days, physical handicap, or mental or psychiatric
disorders were excluded.

The European Heart Rhythm Association
(EHRA) score and duration of AF was
recorded during history taking. Other general
characteristics (gender, age, highest education
level attained, and marital status) and clinical
characteristics (ejection fraction/EF in the
previous 3 months, as well as AF etiology and
type) were taken from medical records.

The ASTA and Short Form-36 (SF-36)
questionnaires were filled independently in
two stages, as the test and retest, respectively.
The retest was taken 7-14 days after the
test. This study was approved by the Health
Research Ethics Committee, Faculty of Medicine
Universitas Indonesia, Cipto Mangunkusomo
Hospital, with approval number KET-/054/UN2.
F1/ETIK/PPM.00.02/2021.

Translation

We conducted this study in two phases. The
first phase was translation and cultural adaptation
of ASTA from the original English to Indonesian.
The translation process was conducted after
obtaining permission from Walfridsson et al., the
original authors of ASTA. The second phase was
assessment of the reliability and validity of the
Indonesian version of ASTA. The translation and
cultural adaptation of ASTA was done in several
steps. First, forward translation from English
to Indonesian was conducted by 2 translators:
one medical and one non-medical translator.
Both translators were certified and experienced
in translation and interpretation. After the
translation process, they discussed and combined
their translations into the Indonesian Synthesis
Translation. This version then underwent
backward translation (Indonesian to English)
performed by two native English speakers
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who both had nearly ten years of experience in
interpreting and translating between English and
Indonesian. Both backward translations were
compared to the original version of ASTA. Any
differences were reviewed by the research team
before the pre- final questionnaire was distributed
to participants. This questionnaire was first pre-
tested by 30 participants, then edited based on
patient feedback, forming the final questionnaire.
The final questionnaire was then used for the
second phase.

Questionnaire

The ASTA consists of 3 parts: the medication
utilization domain consisting of 2 questions, the
arrhythmia-specific symptoms consisting of 8
questions, and HRQOL

consisting of 13 questions. The first part
evaluates the most recent episode of symptoms
and medication utilization. The second part
evaluates symptom burden, including the
average duration, longest duration, frequency,
symptoms, precipitating factors, and severity
scale of arrhythmia. The scale has a 4-point range
from 0 (not relevant) to 3 (yes, a lot). A lower
score indicates milder symptoms of arrhythmia.
The third part of ASTA (HRQOL) consists of 7
questions referring to the physical domain and 6
questions referring to the mental domain. Each
HRQOL question also has a 4-point scale, from
0 (not relevant) to 3 (yes, a lot). A lower score
indicates better QOL related to tachyarrhythmia.®

Data Analysis

We analyzed the data using SPSS Statistics
26.0 software and are presented in tables.
General and clinical characteristics are presented
as frequency and percentage. We performed
normality test using Kolmogorov-Smirnov test
(n>50). Normally distributed data (p>0.05) were
analyzed by Pearson’s test, while non-normally
distributed data (p<0.05) were analyzed by
Spearman’s test. The ASTA score was first
converted to a 0-100 scale and reversed as needed
to balance the scores between questions.

We assessed the reliability using test-retest
reliability analysis, resulting in Cronbach’s o and
Intraclass Correlation Coefficient (ICC) between
the first test and the retest. Cronbach’s o values
were interpreted as low (<0.6), acceptable (0.6-

0.8), or very good internal consistency (>0.8).°
ICC values were considered to have poor (<0.5),
moderate (0.5-<0.75), good (0.75-<0.9), or
excellent (>0.9) reliability.'’ The validity test was
conducted using bivariate correlation analysis of
the inter-item correlation and total score.

Analyses of each domain in ASTA and SF-
36, as well as clinical parameters were done
to evaluate the concordance between the two
questionnaires. The degrees of correlation were
defined as very low (r:0.00-0.199), low (r:0.20-
0.399), moderate (r:0.40- 0.599), high (r:0.60-
0.799), and very high (r:0.80-1.00).

RESULTS

General and Clinical Characteristics

In the second phase, 60 participants were
recruited. Most participants were elderly
(31.67%), male (53.33%), and had EF >50%
(76.67%), as shown in Table 1. The prevalence
of AF increased with age. The almost half of
participants (40%) were not

troubled by AF symptoms. More than half
(53.33%) of our subjects were diagnosed with
valvular disease based on echocardiography.

Table 1. General and Clinical Characteristics.

Characteristics (N=60) %
Gender
Male 32 53.33
Female 28 46.67
Age group in years
<40 5 8.33
41-50 8 13.33
51-60 17 28.33
61-70 19 31.67
>70 11 18.33
Education
Primary or less 6 10.00
Junior high 6 10.00
Senior high 22 36.67
University 26 43.33
Marital Status
Single 6 10.00
Married 50 83.33
Widow/widower 4 6.67
EHRA
| 4 6.67
lla 24 40.00
IIb 18 30.00
1 12 20.00
\Y 2 3.33
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Ejection fraction (%)

<40 5 8.33

40-49 9 15.00

>50 46 76.67
Duration of diagnosis

<1 year 2 3.33

1-5 years 50 83.33

>5 years 8 13.33
AF etiology

Valvular 32 53.33

Non-valvular 28 46.67
AF type

Paroxysmal 11 18.33

Persistent 9 15.00

Longstanding persistent 2 3.33

Permanent 36 60.00

Reliability and Validity of the Indonesian
Version of ASTA

Indonesian version of ASTA had a very good
internal consistency as suggested by Cronbach’s
o of 0.816 (Table 2). The ICC values for each
domain were more than 0.33 (r: 0.856-0.983;

Table 2. Reliability and Validity of Indonesia Version of ASTA.

p<0.01). The medication utilization domain,
arrhythmia-specific symptoms domain, and
HRQOL domain were all reliable, based on
Cronbach’s o values (0.629-0.789; p<0.01).
Based on total score correlation, our version of
ASTA was considered to be valid (p<0.01).

The medication utilization domain had a
low correlation with total ASTA score (r: 0.378;
p<0.01). The arrhythmia-specific symptoms
domain was moderately correlated with total
HRQOL domain (r: 0.491; p<0.01) and highly
correlated with total ASTA score (r: 0.721;
p<0.01). The HRQOL domain was very highly
correlated with total ASTA score (r: 0.934;
p<0.01).
Correlation between the Indonesian Version
of ASTA and SF-36

The analysis of our version of ASTA and
SF-36 as the gold standard is shown in Table 3.
The medication utilization domain was poorly
correlated with role limitations due to physical

Correlations

Variables Me_d_icat_ion Arrythmia-Specifi_c HRQO_L Total D:c.;\d Cronbach’s a

Utilization Symptoms Domain Domain Score D8-14

Total Medication 1 0.039 0.232 0.378** 0.949** 0.789**

Utilization Domain

SI_1 0.982** 0.022 0.245 0.378** 0.942**

SI_2 0.558** 0.092 0.124 0.342** 0.953**

Total Arrythmia-

Specific Symptoms 0.039 1 0.491* 0.721** 0.944** 0.629**

Domain

SlI_1 -0.11 0.146 -0.441* -0.389** 0.901**

Sll_2 -0.044 0.093 -0.388** -0.349** 0.915**

SI_3 -0.662** 0.047 -0.431** -0.420** 0.929**

SII_5 -0.043 0.412** 0.128 0.332** 0.951**

Sll_6a 0.116 0.383** 0.422** 0.462** 0.955**

SlI_6b -0.025 0.485** 0.631** 0.619** 0.871**

SlI_6¢ 0.241 0.699** 0.381** 0.573** 0.977**

Sli_6d 0.225 0.466™* 0.556** 0.609** 0.966**

Sll_6e 0.378** 0.514** 0.604** 0.691** 0.872**

SlI_6f 0.418** 0.451** 0.529** 0.623** 0.868**

Sll_6g 0.046 0.607** 0.466™* 0.561** 0.962**

SIl_6h 0.085 0.609** 0.418** 0.535** 0.910**

SII_6i 0.216 0.501** 0.542** 0.610** 0.970**

SI_7 0.095 -0.09 -0.482** -0.384* 0.956**

SII_8 0.01 0.451** -0.016 0.346** 0.913**

Total HRQOL 0.232 0.491** 1 0.934** 0.973** 0.766**

* Significant correlation in a = 0.05 (2-tailed)
** Significant correlation in a = 0.01 (2-tailed)
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Table 3. Analysis of the Indonesian Version of ASTA and SF-36.

. . Medication Arrythmia- Specific HRQOL
Domain Variables - . . R Total score
Utilization Domain Symptoms Domain Domain
Physical 0.056 0.114 0.146 0.156
functioning
Role limitations due
) o 0.113 0.359** 0.370**
to physical health 0.384
Role limitattions
due to emotional 0.225 0.271* 0.348** 0.376**
problems
Energy/fatigue 0.065 -0.081 0.040 0.012
Emotional well- 0.183 -0.031 0.024 0.042
being
Social functioning 0.108 0.112 -0.003 0.060
Pain -0.317* -0.199 -0.167 -0.254
General health 0.097 -0.098 -0.020 -0.031
Total score -0.188 -0.043 -0.367** -0.331*

All data were analyzed using Pearson’s test
* Significant correlation in a = 0.05 (2-tailed)
** Significant correlation in a = 0.01 (2-tailed)

health (r: 0.384; p<0.01) and pain (r: -0.317;
p<0.05). Arrhythmia-specific symptoms domain
was poorly correlated with role limitations
due to emotional problems (r: 0.271; p<0.05).
HRQOL domain was poorly correlated with
role limitations due to physical health (r: 0.359;
p<0.01), role limitations due to emotional
problems (r: 0.348; p<0.01), and total SF-36
score (r: -0.367; p<0.01). The total score of
the Indonesian version of ASTA was poorly
correlated with role limitations due to physical
health (r: 0.37; p<0.01), role limitations due to
emotional problems (r: 0.376; p<0.01), and total
SF- 36 score (1: -0.331; p<0.01). The lower total
score of the HRQOL domain and total ASTA

(better QOL) was correlated with higher SF-36
score.

The physical HRQOL domain was poorly
correlated with role limitations due to emotional
problems (r: 0.342; p<0.01) and moderately
correlated with total SF-36 score (r: -0.456;
p<0.01). While mental HRQOL domain was
moderately correlated with role limitations
due to emotional problems (r: 0.492; p<0.01)
and total score (r: -0.512; p<0.01) as shown in
Table 4. This poor correlation indicates that
these domains are useful for assessing different
aspects of a patient’s life, such as the physical
or emotional, with little overlap, as they were
devised to do.

Table 4. Analysis of the HRQOL domain of the Indonesian Version of ASTA and SF-36.

Domain Variables HRQOL Domain HRQOL Domain
(Physical) (Mental)
Physical functioning 0.229 0.006
Role limitations due to physical health 0.202 0.080
Role limitations due to emotional problems 0.342* 0.492**
Energy/fatigue 0.031 0.044
Emotional well-being 0.023 0.021
Social functioning 0.076 -0.097
Pain -0.129 -0.184
General health 0.000 -0.041
Total score -0.456** -0.512**

All data were analyzed using Pearson’s test
* Significant correlation in a = 0.05 (2-tailed)
** Significant correlation in a = 0.01 (2-tailed)
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Correlation between the Indonesian Version
of ASTA, Ejection Fraction and EHRA

There were no correlations between
medication utilization domain, arrhythmia-
specific symptoms domain, HRQOL domain, or
ASTA total score and other clinical parameters
such as EF and EHRA in our study.

DISCUSSION

AF symptoms are the main reason for hospital
admission, although Rienstra et al. reported that
15-30% of AF is asymptomatic. AF may present
as palpitations, chest discomfort, and reduced
exercise capacity. Approximately two-thirds of
AF patients who visit the emergency department
end up hospitalized.!

The Cronbach’s a of our Indonesian version
of ASTA was slightly lower (0.816) than the
Brazilian version (0.88) or the Swedish version
(0.91). The Cronbach’s a in the physical domain
was lower in our study than in the Swedish
version (0.87 vs. 0.89, respectively), while the
Cronbach’s a in the mental domain was higher
in our study (0.86 vs 0.79, respectively). The
difference may have been due to our smaller
sample size (60 participants) compared to the
Brazilian (172 participants) and Swedish (185
participants) versions."

Our ICC ranged from 0.856 to 0.983, which
was considered to be good or excellentreliability.
Between the test and retest of 7-14 days, there
were no major changes in AF patient symptoms.
This finding was supported by Lindberg et
al., who stated that AF is a chronic lifelong
condition which requires regular medical control.
Prevention of complications, such as stroke, and
routine medical treatment demand regular clinic
visits, diet and alcohol restriction, and regular
evaluation of bleeding or drug interactions.'?

In our study, higher SF-36 score (better
QOL) was poorly correlated with lower ASTA
total score (r: -0.331; p<0.01) and moderately
correlated with the physical HRQOL domain (r:
-0.456; p<0.01). Higher HRQOL domain score
was also significantly correlated with inability
to perform daily activities due to both physical
health (r:0.359; p<0.01) and emotional problems
(r: 0.348; p<0.01). Barbaglia et al. stated that
disability has become an important component
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of disease burden, with cardiovascular disease
contributing to one of nine disability-causing
health conditions.!® These limitations might
be caused by AF symptoms such as lack of
energy (92%), dyspnea (76%), and palpitations
(70%) due to lack of atrial contraction and
irregular diastole leading to decreased stroke
volume, cardiac output, and blood pressure.!'*!3
Concomitant diseases such as coronary artery
disease (35.6%), heart failure (12.7%), and
thyroid disease (7.6%) may contribute to both
physical and emotional limitations.'*

Rienstra et al. reported that more than half
of AF patients present with reduced exercise
capacity, with shortness of breath as the
main complaint. Rapid ventricular rate and
atrioventricular dyssynchrony impair diastolic
filling, which may result in cardiac output
reduction. Diastolic dysfunction also increases
left ventricular pressure, which may predispose
patients to development of subclinical pulmonary
edema. Rapid atrial rate and changes in cardiac
pressure give rise to structural changes, which
lead to worsening AF symptoms and reduced
physical capacity.!" However, there was no
correlation between any ASTA domains and EF
in our study, which might have been due to the
small sample size.

Psychological complications of AF may be
exacerbated by lack of social understanding,
feeling isolated, and inadequate social support,
which result in frustration and a feeling of
helplessness.'® In our study, the arrhythmia-
specific symptoms domain (r:0.271; p<0.05) and
HRQOL domain (1:0.348; p<0.01) were poorly
correlated with role limitations due to emotional
problems. Kupper et al. reported an elevation of
anxiety (35%) and depression (20%) prevalence
in AF patients in relation to chronic use of
medication, drug side effects, fear of worsening
symptoms, symptom emergence during activity,
and planned intervention to control symptoms.'*
Gayman et al. reported that pain, physical
limitations, chronic stress, and daily social
discriminations were all correlated with daily
activity limitation.'” Ironically, Lampert et al.
also reported that anger and stress increased
the risk of AF due to sympathetic nerve system
activation.'®
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EF and EHRA score were not significantly
correlated with any ASTA domain. These
parameters were correlated with physical
functioning and exercise tolerance. Both physical
and mental domains affect total ASTA score in our
study. However, mental domain has a stronger
affects the total score.'” The limitation of this
study was the small sample size, which may have
affected the degree of statistical significance.

CONCLUSION

The Indonesian version of ASTA has good
internal and external validity as well as good
reliability to evaluate the QOL of individuals
with AF. The Indonesian version of ASTA can
be used to assess QOL changes over time, as
severity and treatment evaluations. Both the
physical and mental domains of ASTA are
correlated with role limitations due to emotional
problems and SF-36 total score.
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ABSTRACT

Background: Vitamin D deficiency is frequent in older adults and associated with poor musculoskeletal
function. The prevalence of pre-frailty is also high in older persons, who may proceed to a frail state. This study
aimed to determine the vitamin D levels in pre-frail older adults and its correlation with hand grip strength.
Methods: A cross-sectional study was conducted on older adults (age > 60 years) with a pre-frail condition who
were visiting the outpatient geriatric clinic at Cipto Mangunkusumo Hospital in Jakarta, Indonesia. Serum levels
of vitamin D, measured as 25(OH)D, were determined by enzyme-linked immunosorbent assay (ELISA), and
hand grip strength was measured using a Jamar hydraulic dynamometer. Correlations between vitamin D levels
and hand grip strength were evaluated by Spearman's rank correlation coefficient. Multiple linear regression
analysis was carried out to assess contribution of variables that influence hand grip strength. Results: Of 95
pre-frail older adults (mean age 70.08 £ 5.35 years), 67.4% were female, and the median vitamin D level was
17.91 (interquartile range/IQR 13.68—26.36) ng/mL. Overall, 11.6% of the participants had normal vitamin D
levels, whereas 34.7% and 53.7% had insufficient and deficient levels, respectively. Females were more likely to
have inadequacy of vitamin D than males. Those with vitamin D deficiency tended to have a higher body mass
index (BMI) and lower vitamin D intake than normal levels. A significant correlation between serum vitamin
D levels and hand grip strength was observed (r = 0.283; P = 0.006). After adjusting for age, comorbidities,
nutritional status, functional status, BMI, protein intake, and sun exposure score, regression analysis between
hand grip strength and vitamin D levels gave standard coefficient beta = 0.255 (P = 0.013). Conclusion: In this
study, pre-frail older adults had a high proportion of deficient and insufficient vitamin D levels, and a significant
correlation was found between serum vitamin D levels and hand grip strength.
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INTRODUCTION

Vitamin D is a hormone that plays an
important role in various organ systems,
including the musculoskeletal system. Vitamin
D affects muscle mass by stimulating muscle
cell proliferation and muscle function by
exerting both genomic and non-genomic effects.
Vitamin D deficiency is known to cause muscle
weakness.! In older populations, many people
have been found to have vitamin D deficiency.
Although Indonesia is a tropical country with
abundant sunshine, the prevalence or proportion
of vitamin D deficiency in older adults is quite
high.>?

Frailty is a geriatric syndrome characterized
by a decrease in various organ functions that
make individuals more vulnerable to stressors.
Decreased hand grip strength and walking
speed, weight loss, fatigue, and low physical
activity are phenotypes of frailty.* Older adults
with a frail condition easily fall into disability
conditions, require hospital care, have low
quality of life and high mortality.” Vitamin D
deficiency is considered to be one of the causes
of sarcopenia and frailty.” Studies found that
pre-frail conditions are more common than frail
conditions in older adults.® Pre-frail seniors with
vitamin D deficiency are at increased risk of frailty
and mortality compared with those who are not’,
which highlights the importance of maintaining
good vitamin D status in pre-frail older adults to
prevent deterioration into a frail condition.

However, studies on the relationship between
vitamin D levels and hand grip strength have
reported inconsistent results. While several
studies have reported an association!*!, others
have found no relationship.'>!” As far as the
researcher is concerned, until now, there has
been no research on the vitamin D level and its
correlation with hand grip strength in pre-frail
older adults. Therefore, this study aimed to
determine vitamin D levels in older adults with
a pre-frail condition and its correlation with hand
grip strength.

METHODS

This cross-sectional study consecutively
recruited older adults aged > 60 years who were
visiting the outpatient geriatric clinic at Cipto

Mangunkusumo Hospital in Jakarta, Indonesia
from June to August 2021. The inclusion
criteria were pre-frail older adults as defined
by the Cardiovascular Health Study*, and who
could understand and follow instructions. We
excluded older adults who had acute medical
conditions or exacerbation of previous medical
conditions, who had conditions that could
affect the assessment of muscle performance,
such as paresis, who had cognitive impairment
(abbreviated mental test score < 8), and mental
status disorder/depression (Geriatric Depression
Scale score > 10), or who refused to participate.
All participants provided written informed
consent before the study began. Ethical approval
was obtained from Ethical Committee of the
Faculty of Medicine Universitas Indonesia.
The comorbidity index of each participant
was evaluated using the Cumulative Illness
Rating Scale (CIRS)?, nutritional status
was evaluated based on the Mini Nutritional
Assessment*' which classified into normal (>24),
risk of malnutrition (17-23.5) and malnutrition
(<17); functional status was evaluated based
on Barthel’s Activity of Daily Living (ADL)
Index?? which classified into totally dependent
(0-4), severely dependent (5-8), moderately
dependent (9—-11), mildly dependent (12-19),
and independent (20); sarcopenia was evaluated
using the SARC-F? which classified into score
> 4 (at risk of sarcopenia) and score <4;
nutritional intake was evaluated using a 3-day
food recall (2 working days and 1 holiday), and
body mass index (BMI) was evaluated based
on Asia-Pacific criteria.?* Sun exposure was
evaluated using questionnaire to assess time
in sun and skin exposure®, and divided into 2
categories low (<18) and moderate-high (19-
56) exposure.” All data were collected from the
patient’s medical history and medical record.

Hand grip strength was measured three times
in the dominant hand using a Jamar hydraulic
dynamometer and the average was taken.
Serum vitamin D levels (measured as 25(OH)
D) were determined using the enzyme-linked
immunosorbent assay technique with commercial
25-OH Vitamin D reagent (Euroimmun). Serum
vitamin D was classified into three levels: normal
(> 30 ng/mL), insufficient (20—<30 ng/mL), and
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deficient (< 20 ng/mL).

The data were analysed using SPSS
statistical package software. Descriptive data
were presented in the form of text and tables.
Subjects characteristics presented in number
and percentages, mean and standard deviation
if the distribution was normal, or median and
interquartile range (IQR) if the distribution
was not normal. Pearson’s test was used for the
correlation between vitamin D levels and hand
grip strength if the distribution was normal, and
the Spearman correlation test if the distribution
was not normal. Multiple linear regression
analysis was performed to evaluate the influence
of other variables which were considered to
affect hand grip strength. Values of P<0.05 were
considered statistically significant.

RESULTS

Ofthe 95 subjects who fulfilled the selection
criteria, the mean age was 70.08 + 5.35 years.
Most subjects were female (67.4%). The
median overall vitamin D level was 17.91 (IQR
13.68-26.36) ng/mL. Overall, 11.6% of the pre-
frail older adults had a normal vitamin D level,
whereas most of the others had an insufficient
(34.7%) or deficient (53.7%) level. Most of
the participants had normal nutritional status,
independent functional status, obesity and no
sarcopenia. Subjects in the vitamin D deficient
group tended to have a higher BMI and lower
vitamin D intake than did those in the normal
groups. Hand grip strength in the subjects
with normal vitamin D levels was higher than
in subjects with insufficiency and deficiency.
Female subjects had lower serum vitamin D level
[median 17.6 ng/ml (IQR 12.66-24.83)] than
male [median 23.95 ng/ml (IQR 16.63-29.59)].
Obesity had lowest vitamin D level [16.2 ng/
ml (IQR 12.95-24.4)] followed by overweight
[20.59 ng/ml (IQR 15.82-28.01)], normal [23.28
ng/ml (IQR 15.08-29.93)] and underweight
subjects (29.59 ng/ml). General characteristics
of subjects and characteristic based on vitamin
D status showed in Table 1 and Table 2.

A significant positive correlation was
found between vitamin D levels and hand grip
strength (r = 0.283, P = 0.006) (Figure 1).
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Table 1. Characteristics of the study subjects.

Characteristics Total (N=95)
Age, mean (SD) 70.08 (5.04)
Age group, n (%)
- 60-69 years 40 (42.1)
- 70-79 years 50 (52.6)
- >80 years 5(5.3)
Sex, n (%)
- Male 31 (32.6)
- Female 64 (67.4
Body Mass Index/ BMI (kg/m?), mean (SD)
- Male 24.9 (3.86)
- Female 25.8 (3.65)
BMI category, n (%)
- Underweight 1(1.1)
- Normal 25 (26.3)
- Overweight 20 (21.1)
- Obesity 49 (51.6)
Comorbidities, n (%)
- Diabetes melitus 43 (45.3)
- Hypertension 76 (80)
- Dyslipidemia 61 (64.2)
- Osteoarthritis 42 (44.2)
- Coronary heart disease 20 (21.1)
- Congestive heart disease 14 (14.7)
S 62
- Osteoporosis 3(3.2)
- Benign Prostatic Hyperplasia 18 (18.9)
- Peripheral arterial disease 3(3.2)
CIRS score, n (%)
- <5 24 (25.3)
- >5 71(74.7)
Number of drugs, n (%)
- 04 19 (20)
- 510 64 (67.4)
- >10 11 (11.6)
Vitamin D supplementation, n (%)
- Yes 29 (30.5)
- No 66 (69.5)
Sagg))(posure score, median 21 (14-28)
Sun exposure, n (%)
- Low exposure 40 (42.1)
- Moderate - high exposure 55 (57.9)
MNA score, n (%)
- Normal (>24) 91 (95.8)
- Risk of malnutrition (17-23.5) 4 (4.2)
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Barthel ADL score, n (%)
- Independent
- Mild dependent

86 (90.5)
9 (9.5)
Nutritional intake, median (IQR)

- Protein (gram) 55.6 (44.4-63.9)

- Vitamin D (mcg) 1.6 (0.6-5.8)
Handgrip strength (kg), mean
(SD) 23.53 (5.04)
SARC-F Score, n (%)

- <4 77 (81.1)

- >4 (risk of Sarcopenia) 18 (18.9)

25(0H)D (ng/ml), median (IQR)  17.91 (13.68-26.36)

Table 2. Subject characteristics based on vitamin D status.

Using linear regression analysis, after adjusting
for variables age, BMI, comorbidities, protein
intake, nutritional status, functional status, and
sun exposure score, vitamin D levels remained
significantly correlated with standard coefficient
beta =0.255 (P =0.013).

DISCUSSION

The results of this study showed that in
pre-frail older adults, only 11.6% had a normal
vitamin D level; most had an insufficient or
deficient level. This result is in line with studies

Characteristics

Normal (> 30 ng/ml)

Insufficiency (20-<30 ng/ Deficiency (<20 ng/mL)

(N=11) mL) (N=33) (N=51)
Age, mean (SD) 69.64 (5.35) 70.64 (5.49) 69.82 (4.75)
Age group, n (%)

- 60-69 years 5(12.5) 13 (32.5) 22 (55)

- 70-79 years 5(10) 17(34) 28 (56)

- >80 years 1(20) 3(60) 1(20)
Sex, n (%)

- Male 7 (22.6) 13 (41.9) 11 (35.5)

- Female 4 (6.3) 20 (31.3) 40 (62.5)
BMI (kg/m2), mean (SD)

- Male 23.04 (2.88) 24.98 (3.86) 25.99 (4.28)

- Female 23.3 (4.79) 25.34 (3.64) 26.21 (3.52)
BMI category, n (%)

- Underweight 0 1 (100) 0

- Normal 6 (24) 9 (36) 10 (40)

- Overweight 3(15) 8 (40) 9 (45)

- Obesity 2(4.1) 15 (30.6) 32 (65.3)
CIRS score, n(%)

- <5 0 9 (37.5) 15 (62.5)

- >5 11 (15.5) 24 (33.8) 36 (50.7)
Number of drugs, n (%)

- 04 2(10.5) 7 (36.8) 10 (52.6)

- 5410 5(7.8) 23 (35.9) 36 (56.3)

- >10 4 (36.4) 2(18.2) 5 (45.5)
Vit D supplementation, n (%)

- Yes 4 (13.8) 12 (41.4) 13 (44.8)

- No 7 (10.6) 21(31.8) 38 (57.6)
Sun exposure, n (%)

- Low exposure 5(12.5) 15 (37.5) 20 (50)

- Moderate-high exposure 6 (10.9) 18 (32.7) 31 (56.4)
Sun exposure score, median (IQR) 21 (9-30) 20 (12-27.5) 22 (15-28)
MNA score, n (%)

- Normal (>24) 10 (11) 31 (34.1) 50 (54.9)

- Risk of malnutrition (17-23.5) 1(25) 2 (50) 1(25)
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Barthel ADL score, n (%)
- Independent
- Mild dependent
Handgrip strength (kg), mean (SD)
Nutritional intake, median (IQR)
- Protein (gram)
- Vitamin D (mcg)
SARC-F score, n (%)
- <4
- >4 (risk of Sarcopenia)
25(0OH)D (ng/ml), median(IQR)

11 (12.8)
0
26.87 (4.12)

55.7 (44.1-65.3)
3.86 (1.2-6.5)

9(11.7)
2(11.1)
31.33 (30.86-34.32)

31(36)
2 (22.2)
24.29 (5.44)

57.9 (44.6-72.5)
1.2 (0.5-9.95)

29 (37.7)
4(22.2)
25.23 (23.48-27.8)

44 (51.2)
7(77.8)
22.31 (4.59)

51.1 (44.4-62.1)
1.6 (0.6-5.1)

39 (50.6)
12 (66.7)
14.04 (11.83-16.63)
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o
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Figure 1. Correlation between serum vitamin D levels and hand grip strength

in other tropical countries such as Singapore,
where 14.2% of older adults in a rehabilitation
unit were found to have normal vitamin D
levels.?” In Indonesia, studies have shown that
older adults are more likely to have inadequate
vitamin D levels. A study of older adults in the
PUSAKA Jakarta community by Sudarma et
al.? found that the proportion of individuals with
vitamin D deficiency was 80.2%, followed by
insufficiency, at 15.9%; normal vitamin D levels
were found in only 4%. Biben et al.> conducted
a study in West Java and implemented a higher
hypovitaminosis D cut-off value of < 36 ng/
mL (compared with the laboratory reference
cut-off of <29.9 ng/mL) as determined based on
parathyroid hormone suppression, and found
that this cut-off point increased the proportion
of individuals with vitamin D deficiency from
90.9% to 94.3%. Our study found a higher
percentage of older persons with vitamin D
deficiency compared to the study by Setiati et al.?
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in nursing home, which found a 35% deficiency
prevalence. This could be owing to variations
in the settings, as our study was conducted in
older persons at an outpatient clinic, who have
various comorbidities that can be linked to low
vitamin D levels.

Several factors are known to contribute
to vitamin D deficiency in seniors, such as
decreased vitamin D intake, increased body fat,
decreased synthesis of vitamin D in the skin, a
lack of outdoor activity and exposure to sunlight,
and decreased kidney functionl.?*° Based on
the nutritional adequacy rate of older adults in
Indonesia’®!, vitamin D intake in the subjects in
our study was low, even though the majority of
the subjects had a good nutritional status. In our
study, the majority of subjects had a low daily
intake of vitamin D, in line with the findings of
a systematic review on the older population in
Indonesia, which showed a high prevalence of
low vitamin D intake.*? A lack of understanding
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about balanced nutrition and inadequate income
for consuming foods high in vitamin D may also
lead to insufficient vitamin D intake.

The higher percentage of overweight
and obesity found in this study may also be
contributing factors to vitamin D deficiency and/
or insufficiency. Previous studies have reported
an association between low vitamin D levels
and high BMI and body fat percentage in older
adults.*® Hypothesized mechanisms underlying
the association between obesity and low vitamin
D levels include differences in the lifestyle of
individuals with obesity, such as eating habits,
sedentary lifestyle, clothing used, the presence
of vitamin D storage in adipose tissue, and
impaired hydroxylation in the liver.**** A meta-
analysis found that the prevalence of vitamin
D deficiency was 35% higher in obese than in
eutrophic subjects (prevalence ratio 1.35; 95%
confidence interval [CI], 1.21-1.5) and 24%
higher in overweight subjects (prevalence ratio
1.24; 95% CI 1.14-1.34).%¢

According to our findings, vitamin D
deficiency/insufficiency was more common in
females than in males. This might be due to larger
body mass index in female than male. Studies
reported that females tend to have lower levels
of vitamin D than males.?’** This sex difference
occurs mainly because of the female behaviour
of protecting themselves from sun exposure for
reasons of beauty, the need for using sunscreen,
and more closed dress style, especially in Muslim
women.*

Although this study discovered that sun
exposure scores were generally higher in subjects
with vitamin D deficiency compared to those
with normal vitamin D levels, the proportion
of older adults who were vitamin D deficient
remained higher than that of individuals with
normal/insufficient vitamin D. This could be
related to the lower vitamin D intake in the
deficient group. Even though subjects in this
study seemed to follow Indonesian Ministry of
Health recommendation for older adults to keep
sunbathing during the COVID-19 pandemic,*
the possibility of ineffective vitamin D synthesis
in older adults cannot be ruled out as a cause of
vitamin D deficiency.*’ Sunlight promotes vitamin
D synthesis in the skin and sun exposure is known

to increase vitamin D levels. It is estimated that
nearly 90% of the body’s vitamin D comes from
sunlight activation through skin synthesis.*
After exposure to UVB sunlight (wavelength
290-315 nm), photolysis of 7-dehydrocholesterol
(provitamin D3) in the skin transforms into pre-
vitamin D3, which is then isomerized to vitamin
D3.#! Setiati et al.*? reported that older adults in
nursing homes who were exposed to sunlight for
25 minutes at 09:00, three times a week for 6
weeks, showed an increase in vitamin D levels
from 59 to 84 nmol/L.

Based on a meta-analysis, frailty is associated
with low vitamin D levels, where the lower the
vitamin D level, the more severe the frailty
status.* Several studies have linked vitamin D
levels to a frailty component, whereas weakness,
low physical activity, fatigue, and low gait speed
are all associated with low vitamin D levels.**
Individuals with these conditions tend to be
physically inactive, which disturbs the balance
of protein metabolism in the muscles. Older
populations are at risk of adverse effects due
to vitamin D deficiency. Inadequacy of vitamin
D levels are also associated with a number of
chronic diseases in addition to frailty*, but this
condition can be improved.

The results of the present study revealed a
significant positive correlation between serum
vitamin D levels and hand grip strength in
older adults with a pre-frail condition. This
is in line with studies on older women in the
community by Caniago et al.'?, older outpatients
by Bachry et al.'¥, older males by Kocak et
al.10, and patients with hip fracture by Dhanwal
et al.'! However, our results differ from a
population study that included Korean men
aged > 50 years and postmenopausal women'®
and a Taiwanese study of participants aged > 55
years'®, which reported finding no relationship
between vitamin D and hand grip strength or
between vitamin D and performance on the
Short Physical Performance Battery (SPPB).
Vitamin D is known to influence skeletal muscle
through both genomic and non-genomic effects.
Through genomic effects, vitamin D binds to the
vitamin D receptor (VDR) in the cell nucleus,
inducing gene transcription in myoblasts, thereby
resulting in the proliferation and differentiation
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of muscle cells. Through non-genomic effects,
via regulatory pathways, the calcium messenger
system affects signal transduction and affects
skeletal muscle contraction.'*’

To the best of our knowledge, our study
is the first to evaluate the vitamin D level
and its relationship with hand grip strength
in older adults with a pre-frail condition in
Indonesia. However, because this was an
observational study, no causal relationship could
be investigated. Further research is needed to
evaluate whether vitamin D supplementation can
improve physical performance in pre-frail older
adults and help prevent frailty.

CONCLUSION

In older adults with a pre-frail condition,
proportion of vitamin D deficiency and
insufficiency were high. There was positive
correlation between serum vitamin D levels and
hand grip strength in pre-frail older adults.
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ABSTRACT

Background: People living in malaria endemic areas are at risk of suffering from the recurrent malaria
episodes. The recurrent episode of malaria can be determined by various factors and will bring some serious
impacts on all life aspects. This study aims to identify malaria demographics and factors associated with the
recurrent episodes of malaria in Timika, Papua. Methods: This observational study used medical record data from
the Naena Muktipura Sub-District Health Center, Timika Papua in 2020. Plasmodium infection was identified
based upon microscopic examination. Subjects were then categorized into positive and negative malaria followed
by the determination of the positivity rate. Each case of malaria was traced regarding frequency, time, and
type of Plasmodium. The recurrent episodes of malaria were defined as Plasmodium infections occurred more
than once in a year. Demographic data including age, sex, and ethnicity were then analyzed using Chi square.
Results: The incidence of recurrent malaria in Timika Papua was 16% with the highest positivity rate occurred
in June. The most recurrent episodes of malaria were 2 episodes (77.2%) in which men were more at risk (OR
2.512). Meanwhile, ethnicity and age were not associated with recurrent episodes. Most of recurrent episodes of
malaria are caused by the similar plasmodium species, particularly Plasmodium falciparum (82.25%) with the
shortest interval between episodes of 14 days. Conclusion: Malaria is mostly experienced by men, of productive
age and Javanese ethnicity. Men were found more at risk of experiencing recurrent episodes of malaria. The
identification of these demographic factors is important to issue the policies on malaria elimination and malaria
transmission termination in Timika, Papua.

Keywords: Malaria, epidemiological characteristic, recurrent episode, Timika Papua.

INTRODUCTION

Malaria still becomes a global health issue as

and has high rainfall throughout the year.*
Regional characteristics and sociodemographic

proven by the 87 countries with malaria endemic
status. Southeast Asia Region is one of the
regions with the highest number of malaria cases
in the world in which Indonesia becomes the
country with the highest number of cases in that
region.! The high morbidity of malaria leads to
the increasing health cost both for treatment and
for prevention.? One of the malaria endemic areas
in Indonesia is Timika Regency, Papua Province.?
Timika consists of forests, beaches, swamps
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factors of the community have caused the local
transmission of malaria to occur continuously;
as a consequence, the residents in endemic areas
are at risk of being infected with Plasmodium
more than one episode.>’

The prevalence of recurrent episodes of
malaria reaches 16%, in which the average within
5 years can reach 5-16 episodes.®’ Recurrent
episodes are determined by age, sex, ethnicity,
occupation and history of malaria in the family.’
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Previous study stated that the episode of
malaria is not associated with an inadequate
immune system, but more associated with
recurrent Plasmodium infection.® This condition
is mainly experienced by children and then
decreases along with aging.” Children are the
potential reservoir in malaria transmission.'
In which the parasitemia of children is higher
than that of adult.!" It has been suggested that
epidemiological characteristic could lead to
caused recurrent of malaria episode, but there
are yet no published data.

The recurrent malaria episode can be caused
by failure of malaria treatment that caused
recrudescence, reinfection from mosquito bite,
or reactivation of hypnozoite stadium in liver
called relaps.? This recurrent malaria can impose
severe burdens not only for the people but also
governments. The impact on malaria patients
also varies, such as decreases work productivity
and cognitive decline in school children. Far,
little is known about the condition of recurrent
malaria episode especially in Timika as a high
endemic area in Indonesia.’ Identifying factors
associated with recurrent episode of malaria,
which is core indicator of this study, can give
valuable information. All these factors need to
be studied in depth to formulate the policies on
malaria prevention efficiently.

METHODS

This observational study used medical
record data at the Sub-District Health Center
of Naena Muktipura, Timika, Papua. It has
received approval from the health research ethics
committee of the Faculty of Medicine, Islamic
University of Indonesia with number 2/Ka.Kom.
Et/70/KE/V1/2021.

Data Collection

Malaria cases were found by tracing malaria
examination data carried out by officers during
2020 that met the inclusion and exclusion criteria.
All malaria cases between 1 January 2020 and
31 December 2020 in sub-district health center
of Naena Muktipura, were enrolled (Figure 1).
Totality sampling is used to determine the sample
size. Based on observational sample size, only
246 samples were needed, while the sample on
this study was 386. The research was conducted
in Naena Muktipura Village. This village is one
of the high endemic villages for malaria and
there is a sub-district health center to facilitate
the residents to have medical treatment Malaria
cases in the sub-health center were obtained
through passive case detection (PCD). Malaria
negative and RDT examination for diagnosis
malaria, incomplete medical record was also
excluded. Patients who examined with RDTs

All suspected case of malaria in Naena Muktipura
village, Timika, Jan 2020-Dec 2020 (n=733

Malaria negative and RDT examination

A 4

A 4

were excluded (n=341)

All cases of malaria (n=392)

A 4

A\ 4

Cases with incomplete records
excluded (n=8)

All cases of malaria and complete records (n=386)

v v

Single episode (n=324)

Multiple episode (n=62)

Figure 1. Flowchart of patients included and excluded.
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were excluded, so bias could result from it. The
diagnosis by RDT was not analyzed because the
type of RDTs that used could not identify the
plasmodium species.

Research Variables

The subjects of this study were all villagers
showing symptoms related to malaria and were
examined for malaria at the Naena Muktipura
Sub-District Health Center. The diagnosis of
malaria was done when Plasmodium sp. was
found on microscopic examination as a gold
standard for diagnose malaria. From the results of
microscopic examination, Plasmodium species
(Plasmodium falciparum and Plasmodium
vivax) can be identified. The number of malaria
incidents in the same person during 2020 was
defined as the recurrent episode of malaria. The
incidence of malaria in one month was also
recorded to calculate the positivity rate.

Each malaria case was continued by
recording demographic data including age,
sex, ethnicity, Plasmodium type, and number
of malaria episodes. The recurrent episodes of
malaria were defined as Plasmodium infections
occurred more than once throughout 2020. Each
incident of recurrent episodes of malaria was
recorded in the form of the month of infection,
type of Plasmodium and the distance between
episodes. The interval between episodes was
defined as the average number of days between
recurrent episodes.

Statistical Analysis

We analyzed the data using SPSS and the
demographic characteristics of the subject were
presented in a descriptive form. The positivity
rate for malaria was obtained by adding up the
malaria cases in one month divided by all malaria
examinations within one month in percent
units.'? The correlation of the demographic
characteristics of the subjects and recurrent
episodes of malaria was analyzed using the Chi
Square test.

RESULTS

Patients’ Characteristic and Positivity Rate of
Malaria in Naena Muktipura Village

In 2020 Naena Muktipura Village was
populated by1492 people. During this year, a
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total of 733 people were examined related to
malaria and 386 (52.66%) of them confirmed
malaria. The incidence of malaria in Naena
Muktipura Village in 2020 reached 25.87%. As
shown in Table 1, malaria in Naena Muktipura
Village was dominated by men (60.88%), in the
range of 15-64 years old (64.25%) and were those
as the ethnic Javanese (42.49%). The highest
positivity rate occurred in June, i.e., 65 cases
(60.18%) and the lowest one occurred in May
with 13 cases (38.23%) (Table 2).

Table 1. Characteristics of malaria demography in Naena
Muktipura Village.

Variables Total
Gender, n (%)
Male 235 (60.88)
Female 151 (39.12)
Age (years), n (%)
0-11 4(1.03)
1-4 31(8.03)
5-9 36 (9.33)
10-14 55 (14.25)
15-64 248 (64.25)
>64 12 (3.11)
Ethnic, n (%)
Timika 65 (16.84)
Java 164 (42.49)
East Nusa 123 (31.86)
Papua 9(2.33)
Sulawesi 23 (5.95)
Sumatra 2(0.53)

Table 2. Positivity Rate Malaria in pada 2020.
Malaria Examination, n (%)

Month e ; Total
Positive Negative
January 39 (52) 36 (48) 75
February 9 (47.4) 10 (52.6) 19
March 6 (54.54) 5 (45.45) 11
April 17 (42.5) 23 (57.5) 40
Mei 13 (38.23) 21 (61.77) 34
June 65 (60.18) 43 (39.82) 108
July 54 (64.28) 30 (35.72) 84
August 56 (64.36) 31 (35.64) 87
September 48 (46.6) 55 (53.39) 103
October 30 (46.15) 35 (53.85) 65
November 23 (40.35) 34 (59.65) 57
December 26 (52) 24 (48) 50
Total 386 (52.66) 347 (47.34) 733

Correlation of Risk Factor and Recurrent
Malaria in Timika

Episodes of malaria in 2020 were dominated
by single episodes of malaria by 324/386 people
(83.93%), while 62 people (16.06%) experienced
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the recurrent episodes of malaria dominated by
men (12.43%), aged 15-64 years (66.1%), and
Javanese ethnic (17.7%). As shown in Table 3,
the recurrent episodes of malaria in sequence
from the highest number included 2-episodes (48
people; 77.42%), 3-episodes (12 people; 19.35%)
and 4-episodes (2 people; 3.23%). A total of 48
people experienced 2 recurrent episodes, and the
most recurrent episodes were 4 episodes within
one year. A total of 21/62 children (33.87%)
were children <15 years old, and one of them
experienced 4-episodes within one year. The
results of the Chi Square test showed that age
and ethnicity were not associated with malaria
episodes (p>0.05), while sex was associated with
malaria episodes (p=0.004). The proportion of
recurrent episodes of malaria in males was 2.51
times higher than that of females.

Plasmodium Type in Multiple Episode

Subsequently, it was continued to analyze
the types of plasmodium and multiple malaria.
The Plasmodium species identified in Naena
Muktipura Village were Plasmodium falciparum
and Plasmodium vivax. Plasmodium falciparum
was the most common type (82.25%; n=51/62)
(Table 4). Recurrent infections caused by the
similar Plasmodium species were experienced
by 50% of people, most of which were caused
by P. falciparum (32.26%; n=20/62), followed by
P vivax (17.74%; n=11/62), while 31/62 people
(50 %) experienced recurrent infections by 2
Plasmodium species. The mean time between
the nearest malaria episodes was from episode 2
to episode 3 (72 days) and the shortest distance
between episodes was 14 days (Table 4).

Table 3. Correlation of risk factors and recurrent malaria in Timika.

Characteristic Si_ngle Multiple Episode Total o
Episode 2nd 3th 4t
Sex, n (%)
Male 187 (48.45) 34 (54.84) 12 (19.35) 2(3.22) 235 (60.88) 08033257233)12
Female 137 (35.5) 14 (22.58) 0 0 151 (39.12)
Age (year), n (%)
0-0,11 3(0.9) 0 0 0 4 (1.03) 0.763
1-4 26 (8) 5 (8.06) 0 1(1.62) 31(8.03)
5-9 30 (9.3) 5 (8.06) 1(1.62) 0 36 (9.33)
10-14 46 (14.2) 5 (8.06) 4 (6.45) 0 55 (14.25)
15-64 207 (63.9) 33 (53.23) 7 (11.29) 1(1.62) 248 (64.25)
>64 12 (3.7) 0 0 0 12 (3.11)
Ethnic, n (%)
Timika 55 (84.6) 8(12.9) 1(1.62) 1(1.62) 65 (16.84) 0.287
Java 135 (82.3) 21 (33.87) 7 (11.29) 0 164 (42.49)
Nusa Tenggara 102 (82.9) 19 (30.65) 3(4.84) 1(1.62) 123 (31.86)
Papua 9 (100) 0 0 0 9(2.33)
Sulawesi 22 (95.7) 0 0 0 23 (5.95)
Sumatra 1(50) 0 1(1.62) 0 2(0.53)
Table 4. Plasmodium types and distance in malaria episodes.
Characteristics of malaria episode Number
Type of Plasmodium
Pf-Pf 18 (29.03)
Pf-Pf-Pf 2(3.23)
Pv-Pv 7 (11.29)
Pv-Pv-Pv 4 (6.45)
Mix 31 (50)

Time transition of malaria episodes (day)

Episode 1 to 2
Episode 2to 3
Episode 3 to 4

94164,46 (14-328)
72.14+56.19 (14-214)
96.5+101.11 (25-168)

Plasmodium falciparum (P. f); Plasmodium vivax (P. v); mix (P.f + P.v)
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DISCUSSION

The results of this study indicated that
more males suffered from recurrent episodes
of malaria compared to females. Men were
more at risk of suffering from malaria i.e. 2.51
times compared to women, as also shown in
other studies.”'>!3 This might be caused by the
occupation of males as a farmer in which this
occupation became one of predisposition factors
of the malaria incidence.'* Working as a farmer
has made them to work outside leading them
to be more potential to have a contact with the
malaria vector (4nopheles sp)," as the due to
Anopheles sp. activity was outdoor in nature,
and exophagic feeding.'®!” This is supported with
information showing that malaria transmission
occurs outdoors more.'®

In Timika, malaria was dominated by those
at productive age (64.25%) and this finding was
found the same with other studies.'> Most of
the productive age population in endemic areas
work as farmers. Agricultural land in malaria
endemic area is new land resulted from the
forest clearing.* The work located near forests
and living near forests are one of the risks of
malaria.”!® This phenomenon was similar to
what has occurred in the border of Myanmar-
Thailand where land clearing and staying in huts
near fields can increase the risk of Plasmodium
infection.'®

Interestingly, the recurrent episodes of
malaria were mostly experienced by people
with ethnic Javanese living in Timika (42.49%).
The results of this study are similar to those of
previous studies stating that malaria was found
in the immigrants more compared to the natives
of Iran and Uganda.'*?° This might be due to the
fact that most of ethnics of the immigrants have
been living in Timika for so long, thus they have
been acculturated with the local environment
and culture in Timika. The population of
Timika consists of the natives of Timika and the
migrants. The indigenous Timika tribe consists of
Kamoro and Amume tribes, while the immigrant
are mostly those coming from various regions
in Indonesia, one of which is Javanese tribe.?'-*

The prevalence of recurrent episodes of
malaria in this study was found similar to a
study in Thailand where 16% of malaria cases
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were the recurrent episodes of malaria.” 33.87%
of cases of the recurrent episodes of malaria in
this study occurred in children. The results of
this study are in line with other studies showing
that children aged < 10 years are at risk of
experiencing the recurrent episodes of malaria.
The risk of recurrent episodes of malaria in
children will decrease along with the aging.?
This risk will recur until the 4™ year after birth,
while other studies mentioned at the age of 7
years.?>2¢ The recurrent episodes of malaria in
children might be related to the modifications of
the immune system, where children who often
experience recurrent malaria are more at risk of
again experiencing the episodes of malaria.*?’

In this study, the distance between malaria
episodes was in the range of 72 to 94 days
and it was more related to the type of infecting
Plasmodium and repeated exposure to
Plasmodium sp. - not caused by the failure
of immune system.”® In endemic areas, the
recurrent episode of malaria might be associated
with the relapse, recrudescent and reinfection
condition of Plasmodium sp.% Also, in endemic
areas might occur up to 16 episodes, and the
average episode per person per year might reach
5 episodes.?®

Plasmodium species identified in this study
included P. falciparum and P. vivax. 32% of cases
of recurrent episodes of malaria were caused
by Plasmodium falciparum. These findings
were similar to those as reported by previous
studies where recurrent infection of P. falciparum
occurred in 64.51% cases. Meanwhile, other
studies have shown that recurrent episodes
of malaria can also be caused by different
Plasmodium.”253% The results of this study
revealed that 50% of cases were the mixed
infections that might be associated with the
incidence of cerebral malaria, although in mixed
infections the proportion of organ failure will be
more apparent.3!32

In Timika, Malaria cases can be found
throughout the year, but an increase in cases
occurs from June to September. The increasing
cases was accompanied by an increase in rainfall
from June to September with the highest rainfall
of 819 mm3 in June.?! High rainfall will cause
areas dominated by swamps, sago forests
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and shallow ponds inundated by rainwater.
These characteristics are consistent with the
characteristics of the Papua region where
there are many stagnant waters in swamps,
sago forests, shallow pools exposed to direct
sunlight.* This location is a breeding place for
mosquito Anopheles sp.*** Also the existence of
breeding place of Anopheles sp. near forests and
agricultural land, and the activity of Anopheles
mosquitoes, which are more active at night to
suck the blood, makes malaria transmission
continual **

This research, nevertheless, also has some
weaknesses. First, in this study there was no
information regarding clinical manifestations
of malaria cases due to limited information in
medical records. This study also did not look at
parasitemia as the examination carried out at the
sub-district health center of Naena Muktipura
only looked at Plasmodium species followed by
calculating parasitemia. Patients diagnosed with
malaria were also not subjected to re-evaluation
of post-treatment microscopic examination. As
a consequence, its relation to recurrent episodes
and treatment success could not be evaluated.
Further research also needs to identify the
conditions of submicroscopic malaria and the
incidence of recurrent episodes of malaria in
Timika, Papua. This is necessary to be able
to develop malaria control policies in Timika,
Papua. This is in line with the endeavor to break
the chain of malaria transmission to reduce the
morbidity will decrease and to realize the malaria
elimination immediately.

CONCLUSION

Men are more at risk of suffering from the
recurrent episodes of malaria. Moreover, the
incidence of recurrent malaria was more found
in productive age and migrants, particularly
those from Javanese ethnic. These results can
be of particular concern to related agencies
considering that the residents suffering from the
recurrent episodes might become a reservoir
of malaria transmission. Also, it is necessary
to evaluate malaria examination to ensure the
Plasmodium elimination in the patient’s blood to
prevent recurrence and break the chain of malaria
transmission, especially in endemic areas.
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ABSTRACT

Background: Kidney transplantation is currently the best choice for renal replacement therapy, due to its
effect in reducing mortality and improving the quality of life (QoL) of patients with end-stage renal disease.
This study aimed to identify factors affecting QoL after kidney transplantation. Methods: We conducted a cross
sectional study by recruiting patients who had kidney transplantation at Cipto Mangunkusumo General Hospital,
Jakarta, Indonesia, from 2018 — 2020. QoL was assessed using the 36-item Short Form Health Survey (SF-36)
questionnaire. We evaluated age, sex, body mass index, hemoglobin level, estimated glomerular filtration rate,
duration of dialysis before transplantation, history of diabetes, depression, and performance status as factors
associated with QoL score. Results: We involved 107 subjects in our study. Depression, hemoglobin level, ECOG
performance status, and duration of dialysis were factors affecting the physical component score (R°=0.21).
Depression and hemoglobin level were factors affecting the mental component score (R?=0.34 ). Depression,
hemoglobin level, and ECOG performance status were factors contributed to the total QoL score (R°=0.41).
Conclusion: Factors that contributed to QoL status were depression, ECOG performance status, and hemoglobin
levels. This study supported the need for assessment of QoL on regular basis, psychological aspects including
depression, as well as other factors that can affect QoL such as performance status and hemoglobin level in
patients before and after kidney transplantations.

Keywords: Kidney transplantation, mental aspect, physical aspect, quality of life, transplant recipient.

INTRODUCTION 50-74 and >75. In the Indonesian Registry

Chronic kidney disease (CKD) is often
associated with high morbidity and mortality
rate. According to a Global Burden Disease
(GBD) study (2019),! CKD ranked in the top
ten leading causes of death in the age groups

Acta Med Indones - Indones ] Intern Med « Vol 55 « Number 2 « April 2023

2018, there were around 130,000 patients on
hemodialysis therapy, with around 60,000 new
patients compared to those in 2017.2 Indeed,
CKD could reduce the QoL and impose high
cost burden for patients due to its progressive
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course.>* Complications that arise from CKD,
such as cardiovascular and pulmonary diseases,
electrolyte imbalance, and bone diseases,
may also limit physical activities and social
interactions.>® Other factors, including age,
hemoglobin, albumin, and duration of dialysis,
were reported to be significantly associated to
the QoL of patients with CKD.” Even adding to
the burden, about 5-9% women and 2-3% men
with CKD tend to have depression.® 1

Kidney transplantation is currently the best
choice for renal replacement therapy, especially
for patients with end-stage renal disease. It has
attracted increasing interest in recent decades
as it aims to increase the quality of life (QoL)
and reduce disease burden,!'"!* especially by
improving physical health and psychosocial
functions.!>!* A prospective study comparing the
QoL status of patients with CKD before and after
kidney transplantation using the Kidney Disease
Quality of Life Short Form (KDQOL-SF)
instrument found that QoL status was improving
in 14 out of 19 (74%) dimensions. Meanwhile,
by using a 36-item Short Form Health Survey
(SF-36) questionnaire, a significant improvement
was found in the domains of physical, emotional,
and vitality limitations.'*

QoL is currently attracting lots of attention
due to its impact on morbidity and mortality
rate.'>!¢ In this study we aimed to identify
factors affecting QoL in patients after kidney
transplantation.

METHODS

This study was a cross-sectional study,
reported as part of a large retrospective cohort
study entitled “Overview of recipient and donor
characteristics of kidney transplantation at Dr.
Cipto Mangunkusumo Hospital 2011-2020”."7
Sample size was calculated using a numerical
predictive multivariate formula.'® The research
subjects were all patients aged >18 years with
CKD who had kidney transplantation at Cipto
Mangunkusumo General Hospital for more than
6 months in the last 3 years. Subjects who had
a history of other organ transplantation or had
undergone dialysis programs in acute condition
and were unable to communicate were excluded
from the study.
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QoL was assessed using the SF-36
questionnaire,'® which consisted of 8 domains:
physical functioning, physical role, body pain,
general health, vitality, social functioning,
emotional role, and mental health. Each domain
scores 0-100, with higher scores indicating better
QoL.

We also recorded factors affecting QoL,
namely age, sex, body mass index (BMI),
hemoglobin level, eGFR, duration of dialysis
before transplantation, history of diabetes,
depression (assessed by Hospital Anxiety and
Depression Scale (HADS)?), and performance
status (assessed by Eastern Cooperative Oncology
Group (ECOG) performance status?').

We classified the age groups as <60 years
old and >60 years old based on the definition
of elderly by the National Health Ministry of
Indonesia.?> BMI was classified in accordance
to the World Health Organization (WHO) BMI
classification for Asian populations.?® Depression
score was classified as normal if the subject
scored 0-7, borderline if the subject scored
8-10, and abnormal if the subject scored 11-21.
ECOG performance status was classified as 0 if
the subject had no limitation in their activity, 1
if the subject could not conduct heavy physical
activity, 2 if the subject could do basic daily
activity but not moderate physical activity, 3 if
the subject could only move from bed to chair, 4
if the subject was bedridden, and 5 if the subject
died.

Ethical Clearance

This study has been approved by the
Ethical Committee Board, Faculty of Medicine,
Universitas Indonesia (KET — 498/UN2.F1 /
ETIK/ PPM.00.02/2021).

Statistical Analysis

Statistical analysis was performed using the
Statistical Package for Social Sciences (SPSS)
software (version 26.0).2* Descriptive data
were reported as mean, median, or frequency.
Comparisons of factors were performed using
bivariate analysis. All factors with a p-value
<0.25 were included in the multivariate analysis
using a linear regression model.
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RESULTS

There were 187 patients who had kidney
transplantation at Cipto Mangunkusumo General
Hospital from January 2018 to December 2020.
During the recruitment process, 8 subjects aged
<18 years old, 7 subjects were on dialysis, and
65 subjects were not willing to be interviewed.
Therefore, a total of 107 subjects were included
in our study, are shown in Figure 1.

The subjects were mostly male (67.3%).
Mean age was 43 £+ 12.51 years. Most of our
subjects were highly educated (75.7%) and
were working (81.3%). The most common
comorbidities were obesity and hypertension.
Subjects’ characteristics are shown in Table 1.

Using SF-36 the questionnaire (Table
2), we found out that among the 8 domains,
emotional role had the highest score. When those
8 domains were classified to either physical or
mental component, the physical component
summary (PCS) score was higher than the mental
component summary (MCS) score (93 vs 79,
respectively).

Bivariate analysis showed that hemoglobin
level (p=0.023), ECOG performance status
(p<0.001), and depression (p=0.004) were
significantly related to PCS score, whilst eGFR
(p=0.042) and depression (p<0.001) were
significantly related to MCS score. Overall,
hemoglobin (p=0.014), ECOG performance

Table 1. The characteristics of post-transplant patients
enrolled as participants in the study.

Characteristics N =107

Age < 60 years, n (%) 96 (89.7)
n Male, n (%) 72 (67.3)
Level of education, n (%)

High school 26 (24.3)

Bachelor 81 (75.7)
Currently working, n (%) 87 (81.3)
BMI (kg/m?), mean (SD) 24.68 (4.25)
BMI categories, n (%)

Underweight (<18.5 kg/m?) 8 (7.5)

Normal (18.5 — 22.9 kg/m?) 30 (28.0)

Overweight (23.0 — 24.9 kg/m?) 20 (18.7)

Obese (>25 kg/m?) 40 (45.7)
Diabetes mellitus, n (%) 23 (21.5)
Hypertension, n (%) 66 (61.7)
Duration of dialysis (months), median (IQR) 12 (6-24)
Type of dialysis, n (%)

CAPD 6 (5.6)

HD 95 (88.8)

HD and CAPD 4(3.7)

No dialysis 2(1.9)
Hemoglobin level (g/dL), mean (SD) 13.71 (2.31)
eGFR (ml/min/1.73 m?), mean (SD) 61.55 (18.45)
Total depression score, median (IQR) 4 (3-5)
Depression categories, n (%)

Normal 99 (92.5)

Borderline 7 (6.5)

Abnormal 1(0.9)
ECOG performance status, n (%)

0 62 (57.9)

1 44 (41.1)

2 1(0.9)

CAPD: continuous ambulatory peritoneal dialysis, ECOG:
Eastern Cooperative Oncology Group, eGFR: estimated
glomerular

Renal transplant recipient from January 2018 - December 2020

(n=187)

Met the inclusion criteria (n=179)

Eclusion criteria:

» Unwilling to participate (n=65)
» Unable to communicatte (n=0)
» Back to dialysis (n=7)

» Have an acute condition (n=0)

Have others organ transplant (n=0)

\4

Final subjects (n=107)

Figure 1. Flowchart for selecting research subjects.
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Table 2. The scores of 36-items short form health survey
scale inpatients after kidney transplantation.

SF-36 Median (IQR)
Physical function 90 (80-100)
Role of physical 100 (75-100)
Bodily pain 90 (78-100)
General health 74 (62-78)
Vitality 75 (65-85)
Social function 88 (88-100)
Role of emotional 100 (100-100)
Mental health 92 (80-96)
PCS 93 (79-97)
MCS 79 (72-84)
Total SF-36 83 (76-80)

IQR: inter quartil rank, MCS: mental component
summary, PCS: physical component summary, SF-36:
36-item Short Form Health Survey

status (p<<0.001), and depression (p=0.001) were
significantly related to the total SF-36 score.

We continued to multivariate analysisby
including hemoglobin level, duration of dialysis,
ECOG performance status, and depression to
linear regression against PCS score; hemoglobin
level and depression against MCS score; and
hemoglobin level, ECOG performance status,
and depression against the total SF-36 score.
Multivariate analysis showed that depression,
hemoglobin level, ECOG performance status,
and duration of dialysis were factors affecting
the PCS score; depression and hemoglobin
level were factors affecting the MCS score;
while depression, hemoglobin level, and ECOG
performance status were factors affecting the
total SF-36 score (Table 3).

DISCUSSION

We identified factors affecting the QoL,
which were depression, higher hemoglobin level,
and lower ECOG performance status which had
lower QoL.

Baseline characteristics showed that the
most of subjects were male aged <60 years. This
finding was similar to that of other studies,'®*
probably because most patients eligible for
receiving kidney transplant were <65 years
old.?® The main comorbidities were hypertension
(61.7%), obesity (45.7%), and diabetes (21.5%).
This finding was in accordance with that of other
studies,?™® in which hypertension and diabetes
are the two most common causes of end-stage
renal disease. Previous studies suggest that
those comorbidities are associated with greater
functional impairment and weakness, affecting
QoL after transplantation.?

WHO defines health not merely as the
absence of disease, but as a state of physical
health, mental well-being, and social well-
being.” Meanwhile, a good QoL is defined as
having a good, high QoL by having aspects
including physical, psychological, social, family,
and environmental aspects.’’*! One important
thing to pay attention to is that QoL covers a
very broad multidimensional concept, which
includes how individuals perceive their lives and
their expected goals according to their society
culture.?%3!

We found in this study that the total SF-
36 score was generally much higher than that

Table 3. Final regression models for QoL of patients after kidney transplantation.

Dimensions Variables B coefficient (95%Cl) p-value
PCS Intercept 46.27 (22.44;70.10) <0.001
N =107 Duration of dialysis -0.11 (-0.22; - 0.006) 0.038
R?=0.21 Hemoglobin level 1.40 (0.46; 2.36) 0.004
ECOG PS -5.90 (-10.39; -1.43) 0.01
Depression 7.47 (2.81; 12.13) 0.002
MCs Intercept 28.11 (14.00; 42.27) <0.001
N =107 Hemoglobin level 1.04 (0.33; 1.76) 0.005
R?=0.34 Depression 12.07 (8.61; 15.53) <0.001
Total SF-36 Intercept 42.79 (30.45; 55.13) <0.001
N =107 Hemoglobin level 1.12 (0.51; 1.66) <0.001
R?=0.41 Depression 9.21 (6.197; 12.23) <0.001
ECOG PS -5.30 (-8.20; -2.39) <0.001

Cl: confidence interval, ECOG PS: Eastern Cooperative Oncology Group performance status, MCS: mental component
summary, PCS: physical component summary, SF-36: 36-item Short Form Health Survey
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of other studie indicating that our subjects
perceived their QoL much better than those in
other studies.’>** A recent study reported that
Indonesian people’s concept of health is mainly
based on limitations to perform daily activities.>*
Hence, although our subjects had end-stage renal
disease and comorbidities, as long as they still
could conduct their routine activities, they tended
to regard themselves as having good QoL.

According to the physical and mental
component, we found that MCS score was much
lower than PCS score. This result was different
from the study by Gentile et al (2013) which
reported that MCS score was higher than PCS
score.’> Another study by Griva et al (2011)
observed that MCS score was quite similar
to PCS score.** This showed that our subjects
perceived more psychological problems rather
than physical ones. Similar to our previous
hypothesis, we suspect that this is due to the fact
that Indonesian people tend to neglect physical
symptoms as long as they can still perform their
work.** However, psychological distress tend to
impose a greater force in reducing QoL,* that
even slight psychological symptoms are enough
to disturb daily routine.

According to our multivariate analysis,
subjects with depression, higher hemoglobin
level, lower ECOG performance status, and
longer duration of dialysis had lower PCS
score. A higher ECOG performance status
reflected more limitations in conducting physical
activities; therefore, logically, it reflected lower
PCS score. Depression, on the other hand, proved
that psychological distress might also affect
physical capabilities,*® although the hemoglobin
level was higher in subjects with lower PCS
score. Interestingly, ECOG performance status
was not a significant factor affecting MCS score.
This denoted that while psychological factor
affected the physical performance in our subjects,
the opposite did not apply.

Overall, subjects with depression and lower
ECOG performance status had lower QoL. This
finding was quite similar to the study by Hwang
etal (2021) in which perceived health status is the
most essential factor affecting QoL.?® However,
our study showed that socio-demographic
factors, such as age and sex, and clinical

characteristics did not affect QoL as in other
studies.'® This supports the fact that restricted
daily routines play a more essential role in the
QoL of Indonesian population.** Meanwhile, in
previous studies, the role of mental health is not
as powerful.*3? We suspect that this is due to
the high social support and awareness toward
mental health in the Western-based population
studies; whilst Indonesian population tend
to neglect this aspect because psychological
distress is often regarded as taboo.** Adherence to
psychological assistance has also been reported
low.** Depression in transplant recipients is
associated with higher risk of mortality and graft
failure.*® There is no explanation about the R?of
the variables in this study.

There were several factors which had
significant impact on QoL (41%), which remained
59% were explained by another factors that has
not studied, such as monthly income, infectious
condition, use of immunosuppresant agent, and
length of stay in the hospital,'®** However, the
end of the result of QoL in this study was good
but it will be better if the significant factors get
more attention.

CONCLUSION

Depression, hemoglobin level, and ECOG
performance status are factors contributing to the
QoL of patients receiving kidney transplantation.
Based on the results of this study, we recommend
the need for assessment of QoL on regular basis,
psychological aspects including depression, as
well as other factors that can affect QoL such
as performance status and hemoglobin level in
patients before and after kidney transplantations.
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ABSTRACT

Wegener s granulomatosis is an autoimmune disease that affects the walls of small and medium-sized blood
vessels due to an immune complex reaction. Meanwhile, at present, the etiology of the disease is unknown
with certainty. One of the diagnoses is the detection of cytoplasmic antineutrophilic cytoplasmic antibody
(c-ANCA), but a negative ANCA examination is very rare. Therefore, this is a case report of a 33-year-old man
that complained of sores on both legs, which were difficult to heal. The patient also experienced joint pain,
fever at night, weight loss, hair loss as well as recurrent nosebleeds with an unknown cause. Furthermore, the
physical examination found a saddle nose and black spots from the right and left groin to the back of the legs.
Multiple irregular ulcers with different sizes were also discovered in the region cruris and dorsum pedis. The
laboratory examination results showed Hb of 8.7 g/dl, 130 mm/hour ESR. Based on peripheral blood smear,
the patient was suspected to have hypochromic-microcytic anemia, which caused chronic process along with
bleeding. The IF pattern was also speckled with a titer of 1:320, and the ANCA test was negative (-). Meanwhile,
the results of routine urine examination found blood +4 macroscopically and observed leukocyturia 2-10 LPB
and 8-21 LPB erythrocyturia microsopically. The Doppler ultrasound of the left inferior extremity revealed the
swelling of the left pedis soft tissue with peripheral arteritis in the cutis lesion area. The Anatomical Pathology
examination showed non-specific chronic inflammation in the cruris and pedis region. Subsequently, the patient
was administered with wound debridement by a surgeon, packed red cell (PRC) transfusion, metylprednisolone
mg, azathioprine, and cefixime. After the treatment, the nosebleed was no longer felt, the joint pain reduced,
and the fever improved.

Keywords: Wegener s granulomatosis, Autoimmune vasculitis, negative ANCA.

INTRODUCTION

Wegener’s granulomatosis is a vasculitis

forms. The general form is characterized by
a triad of symptoms, including vasculitis,

that affects small and medium-sized blood
vessels, thereby leading to changes in their
walls. Furthermore, it is often found in
patients within the age range of 40-50 years,
especially in men, and the main symptoms
include vasculitis, glomerulonephritis, and
respiratory tract involvement.'> Moreover,
wegner’s granulomatosis can be classified into
2 forms, namely the general and rare/limited

glomerulonephritis, and respiratory tract
involvement, while the rare/limited form only
affects the respiratory tract and does not involve
the kidneys.>*

At present, its etiology is not known
with certainty, and some hypotheses stated
that it is an autoimmune disease caused by
an immune complex reaction on the walls of
blood vessels, which leads to damage.** The
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disease can be diagnosed through the detection
of cytoplasmic antineutrophilic cytoplasmic
antibody (c-ANCA). However, a negative
ANCA examination is very rare because it is
often caused by a localized form of the disease.
There are also few studies or case reports on the
Wegener’s granulomatosis with ANCA-negative,
hence, it is necessary to carry out a study to add
information on its diagnosis.

CASE ILLUSTRATION

A 33-year-old man complained of sores on
both legs that were difficult to heal. The wound
had occurred since December 1, 2020, and
has been treated by a surgical specialist, but it
reappeared again. At first, it was a red spot that
gradually turned black with pain when pressed.
The wound then started to peel off, ooze fluid/pus,
and bleeds easily. Furthermore, the patient also
complained of high fever and sweating, especially
at night, which did not improve despite being
given fever-reducing medication, and in April
2021, a large number of nosebleeds occurred. The
complaints that were felt came in waves and were
accompanied by headaches and pain throughout
the body, especially from the waist to the soles of
the feet. An ENT specialist was then consulted,
and bone damage was observed in the nasal cavity.
The patient also experienced a significant weight
loss in the last 1 year as well as hair loss, watery
eyes, and forgetfulness.

The conjunctiva was pale, the nose was snub,
which appeared as a saddle nose, and there were
black spots from the right and left groin to the
back of the legs. In the cruris and dorsum pedis
regions, multiple irregular ulcers were also
found, which varied in size, well-demarcated,
accompanied by livedo reticularis, pus (+),
and crust (+). Otolaryngological examination
using nasendoscopy showed perforation of the
nasal septum, which was then diagnosed as
suspected Lethal Midline Granuloma (LMG).
Physical examination s are shown in Figure 1
and Figure 2.

Laboratory test results suggested hemoglobin
level of 8.7 g/dl, MCV 73.5 fl, MCH 22.4 pg,
and erythrocyte sedimentation rate of 130
mm/hour. The results of the peripheral blood
smear showed the appearance of erythrocytes,

namely hypochromic, microcytic, anisocytosis,
normocytes, ovalocytes, anulocytes, the
appearance of teardrop cells and the presence
of erythroblast cells. The leukocyte population
was within normal limits and no blast cells were
found. The picture of platelets found in normal
numbers and evenly distributed, found the
existence of giant platelets. Based on the result
of the tests, the patient was suspected to have
hypochromic-microcytic anemia, which caused
chronic process along with the bleeding process.

The ANA-IF pattern was speckled with a
titer of 1:320,1 and negative ANCA test result.
Routine urine examination macroscopically
found positive blood 4, while microscopic
observation found leukocyturia 2-10 LP.40X and
erythrocyturia 8-21 LP.40X.

The Thorax PA examination results were
within normal limits (Figure 3), while the
Doppler ultrasound examination in the left lower
extremity showed swelling of the left pedis soft
tissue with peripheral arteritis in the cutis lesion
area (Figure 4).

The histopathological examination of a skin
biopsy revealed the presence of tissues that
were partially lined with stratified squamous
epithelium and keratin cell nuclei that are
within normal limits (A). The Subepithelial had
visible fibrocollagenous connective tissue with
massive inflammation of lymphocytes, PMNss,
histiocytes, and dilated blood vessels (B-D).
Furthermore, no malignant tumor cells were
found, hence, the patient was diagnosed with a
non-specific chronic inflammation of the cruris
and pedis region (Figure 5).

Based on the aforementioned findings,
the patient was diagnosed with a suspected
autoimmune disease caused by Wegener’s
granulomatosis. The patient also had microcytic
hypochromic anemia, epistaxis, and hematuria.
Subsequently, wound debridement by a
surgeon, packed red cell (PRC) transfusion,
methylprednisolone 16 mg t.i.d., azathioprine
50 mg b.i.d., and cefixime 200 mg b.i.d. were
administered. After treatment for approximately
2 weeks, the complaints improved, the fever
was gone, the joint pain was reduced, the
nosebleeding ceased, and the wounds on the legs
were healing gradually.
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Figure 3. Thorax Postero Anterior showing the heart and
lungs within normal limits.

Figure 1. The nasal bone shows a saddle nose, and eyebrow
hair loss.

Figure 4. Doppler ultrasound showing left pedis soft tissue
swelling with peripheral arteritis in the cutaneous lesion area

Figure 2. Black spots, varied shapes, multiple ulcers of
varying sizes, pus (+), irregular, livedo reticularis (+), crustae

*)

Figure 5. The histopathological examination of a skin biopsy
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Microscopic skin biopsy showed tissue
fragments that are partially lined with stratified
squamous epithelium, keratinized with normal
cell nuclei (10X magnification);

Subepithelial visible fibrocollagenous
connective tissue massively strewn with
inflammatory cells of lymphocytes, PMNs,
histiocytes, and dilated blood vessels (100X
magnification);

Fibrocollagenous tissue with lymphocyte
and PMN inflammatory cells (100X
magnification); PMN and histiocyte infiltration
with granulomatous inflammation (100X
magnification).

DISCUSSION

Wegener’s granulomatosis is an autoimmune
disease that attacks small and medium-sized
blood vessels. The manifestations of the
disease include symptoms in the respiratory
tract, kidneys, and lungs.®” The disease can
also be classified into 2 groups, namely the
generalized and limited form. The generalized
form is characterized by 3 classic granulomatosis
symptoms, including glomerulonephritis,
vasculitis, and airway involvement, while the
limited form only affects the respiratory tract
without the involvement of the kidneys.*!°

Furthermore, constitutional symptoms in
the early stages of the disease include weight
loss, fever, and weakness. The patient can
also experience manifestations in the upper
respiratory tract, such as nasal congestion,
rhinitis, pain in the nose, epistaxis, brown crusts
mixed with blood, and septal perforation, which
causes a saddle-shaped nose.! Until now, the
etiology of Wegener’s granulomatosis is not
known with certainty. The diagnosis of the
disease can be established with the criteria issued
by the American College of Rheumatology in
1990 along with further examinations, namely
cytoplasmic Anti-Neutrophil Cytoplasmic
Antibodies (cCANCA), complete blood count,
chest X-ray examination, urinalysis, presence of
mouth ulcers or nasal secretions, and histological
observation to check for the presence of
granulomatous inflammation.'?

In this case report, the patient experienced
constitutional symptoms of fever, weakness, and

weight loss. Manifestations in the respiratory
tract were in the form of nose pain, recurrent
epistaxis, which occurred sometimes in large
quantities. Meanwhile, the results of the ENT-
KL specialist examination using nasendoscopy
showed a perforation of the nasal septum, which
was diagnosed as a suspected lethal midline
granuloma (LMG). The ENT-KL doctor did not
perform a biopsy on this patient because of the
limited examinations that could be carried out
at our hospital, and also the patient at that time
refused to be referred for further examination
due to cost constraints and the referral hospital
was far away.

The histopathological ulcers biopsy in the
cruris region revealed the presence of tissues
that were partially lined with stratified squamous
epithelium and keratinized cells within normal
limits. The Subepithelial examination showed
fibrocollagenous connective tissue with massive
inflammation of lymphocytes, PMNs, and
histiocytes as well as dilated blood vessels.
Furthermore, no malignant tumor cells were found
along with the granulomatous inflammation.
Based on the tests and examinations, the patient
was concluded to have a non-specific chronic
inflammation in the cruris and pedis region as
well as a granulomatous inflammation.

Subsequently, the diagnosis was made
based on the criteria of the American College of
Rheumatology in 1990, namely abnormalities
in urine sediment, the presence of nasal
secretions, and histopathological results showing
a granulomatous inflammation. The diagnosis
of the disease can also be made when 2 or more
ACR criteria are met.'>'* This case belongs
to the general form because the patient had
glomerulonephritis, vasculitis with airway
involvement. The disease can still be confirmed
even though the cANCA test results was
negative. However, the diagnosis cannot be made
quickly because the patient should be referred to
a hospital for a more complete investigation and
the initial symptoms shown were not typical of
Wegener’s Granulomatosis. cANCA is one of
the tests that support the diagnosis of the disease,
but in 10-20% of cases, ANCA is negative.'>"”

Other criteria that can be used to establish
Wegener’s diagnosis Granulomatosis can be
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Iran’s criteria, and the latest criteria were the
2017 ACR/EMA criteria. The Iran’s criteria
consist of manifestations in the ear, nose and
throat (ENT) (3 points), pulmonary (2 points),
kidney (1 point), ANCA (2 points), and biopsy
(3 points).'® Iran’s criteria are met if there are 4
out of 11 points. In this patient, ENT and kidney
criteria were met, namely 4 points. ACR/EMA
2017 criteria, these criteria are used when no
biopsy is performed. The parameters consist
of manifestations in the lower respiratory tract
based on chest X ray, ear, nose and throat (ENT)
manifestations, glomerulonephritis, and positive
ANCA."® Based on the 2017 ACR / EMA criteria,
this patient was found to have manifestations in
nose area. Glomerulonephritis is still possible
because it is found presence of hematuria +4. In
this patient, no renal biopsy was performed to
support the manifestation of glomerulonephritis
because the patient still does not agree and also
Renal biopsy examination at our hospital cannot
be done.

In addition to using the three criteria above,
the diagnosis of Wegener’s granulomatosis can
also be supplemented by using several supporting
examinations such as histopathological biopsy
examination, ANCA examination of proteinase
3 (PR3) and myeloperoxidase (MPO) and
radiological examination.'® The histopathologic
features of Wegener’s granulomatosis are varied
and non-specific. Some of these features include
acute and chronic inflammation, granulomatous
foci, collagen deposition, necrosis, plasma cells
and eosinophil infiltrates, lymphocytes and
histiocytes that form a granulomatous reaction
with multinucleated giant cells.'*?! The patient
in this case showed a histopathological picture
from the skin biopsy according to the theory
(Figure 5).

The cANCA results can also be used to
describe the disease’s activity, and in patients
with limited clinical manifestations or mild
symptoms, CANCA results were negative in more
than 40% of cases.'"" due to early stages of the
disease. A negative cANCA made it difficult for
clinicians to make a diagnosis because the initial
symptoms were atypical, hence, the therapy
given was asymptomatic.'?

Possibility, which occurs when the titer
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is not sufficient or it does occur, Wegener’s
granulomatosis in this case is still in early onset.
Wegener’s patient granulomatosis with upper
respiratory manifestations generally has ANCA
negative, and 83% of negative ANCA cases
involve disorders of the central nervous system
brightly.'!"-2?

A negative cANCA test result does not
exclude Wegener’s diagnosis of granulomatosis
because the results of the cANCA examination
did not meet one of the criteria diagnosis.
However, the cANCA results are still used to
support Wegener’s diagnosis granulomatosis
(ACR 1990 criteria) due to a positive cANCA
result in 80-90% of Wegener’s granulomatosis
patients in the general form and 55-56% in
patients with the limited form.!'>* However,
after the patient’s condition was evaluated
and reviewed through the history, physical
examination, and positive ANA test results with
negative cANCA, Wegener’s granulomatosis
was confirmed.

Wegener’s granulomatosis therapy consists
of 2 phases, namely an initial phase for 3-6
months to achieve remission and a maintenance
phase for 12-24 months to prevent recurrence.
The gold standard therapy for Wegener’s
granulomatosis is a combination of corticosteroids
and immunosuppressants, but one can also be
given. Administration of cyclophosphamide
and corticosteroids is an effective therapy for
active Wegener’s granulomatosis.” Maintenance
therapy of Wegener’s granulomatosis is by
combining oral corticosteroids with azathioprine
or methotrexate.?

The patient then received wound
debridement therapy, antibiotics, azathioprine,
and methylprednisolone. The gold standard in
the management of the disease is a combination
of corticosteroids and immunosuppressants.
Therapy can be given until remission occurs,
and this can take up to 3-6 months.! Meanwhile,
the administration of the immunosuppressant
azathioprine was based on the availability
of drugs at the hospital as well as the cost
constraints and the distance of the patient’s home.

The diagnosis in this report had limitations
because the clinical symptoms that appeared were
atypical and not all gold standard examinations
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were carried out due to cost constraints as
well as the long-distance to the hospital where
supporting examinations can be carried out.
These constraints affected the choice of therapy
and the disease’s prognosis.?’

CONCLUSION

Wegener’s granulomatosis is a rare disease,
and its diagnosis requires history taking,
physical examination, ANCA, and cytology,
but under certain conditions, a negative cANCA
examination may be found. However, a negative
cANCA test result does not rule out the diagnosis
of the disease. Treatment can be carried out when
the history, physical examination, and further
examinations confirm the disease. Therefore,
prompt diagnosis and appropriate treatment are
needed to accelerate remission and prevent the
worsening of the disease.
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ABSTRACT

Dieulafoy lesion is a rare condition that usually occurs in cases of gastric bleeding in the upper gastrointestinal
tract. However, this condition can also occur in the lower gastrointestinal tract but less frequently. The lesion is
an arteriolar malformation that extends to the submucosa, causing erosion and bleeding. Meanwhile, this is a
case of a 67-year-old woman presenting with a bright red bloody stool prior to admission, as well as a history of
constipation which was relieved by digital stool evacuation two weeks earlier. The medical history of the patient
reveals episodes of repeated ischaemic stroke for over seven years and three months, which has led to other
conditions such as right-sided paralysis, transcortical motor aphasia, and neurogenic dysphagia. The patient
was routinely on antithrombotic medications, which was stopped during hospitalisation where repeated packed
cell transfusion was done in order to avoid hematochezia. The patient needed the support of her caregiver most
of the time since she was bedridden. Furthermore, the haemostasis and platelet function of the patient were
normal. On colonoscopy, there was the discovery of a small lesion of about 3mm in her rectum, protruding into
the lumen and pulsated, which was discovered to be Dieulafoy s lesion. Subsequently, this lesion was closed
using rubber band ligation, and after a month, there was no recurrence of the lower gastrointestinal bleeding.

Keywords: Hematochezia, lower gastrointestinal bleeding, Dieulafoy s lesion, ligation.

INTRODUCTION

Dieulafoy lesion (DL), also known as caliber
persistent artery, is a rare cause of gastrointestinal
bleeding. This condition accounts for about 6%
of gastrointestinal nonvariceal bleeding, and
about 1% to 2% of all acute gastrointestinal
hemorrhages.! The difficulty in making a correct
diagnosis makes DL seem like a rare condition.
However, it is believed that it occurs more

frequently in reality than what is reported. DL can
occur in the stomach, duodenum, oesophagus,
colon and rectum at 71%, 15%, 8%, 2% and
2%, respectively, as well as the jejunum-ileum
and gastric anastomosis at 1% each.?

An artery of the GI tract will usually narrow
as it gradually passes through the wall of the
end organ. A DL is characterized by a vessel
with an abnormally large diameter of about 1 to
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3 mm, as it follows a tortuous path through the
submucosa. This causes a lesion that typically
protrudes through the submucosal membrane
as a defect, ranging in size from 2 to 5 mm and
containing fibrinoid necrosis at its base.> The
difficulty in diagnosing lesions during endoscopy
may be due to the heavy bleeding that occurs at
the surrounding, as well as the small size of the
lesions. There is no consensus concerning the
treatment of DL, which could vary depending on
the symptoms presented in the patient, site of the
lesion, and the experts available during therapy.
Also, the evolution of endoscopic methods of
haemostasis has significantly reduced the need
for surgery in DL.2

CASE ILLUSTRATION

A 67-year-old woman presented with a
bright red bloody stool for about two weeks
before admission to the hospital, where she
denied feeling any pain in her abdomen. The
patient had a history of constipation, which was
relieved by digital stool evacuation two weeks
earlier. Also, the medical history of the patient
shows repeated ischemic strokes for over seven
years and three months, which progressed to
other conditions, such as right-sided paralysis,
transcortical motor aphasia, and neurogenic
dysphagia. The patient was previously diagnosed
with diabetes mellitus and hypertension, and
was on antithrombotic medication regularly.
The support of a caregiver was required most
of the time since the patient was bedridden.
During a previous visit to the hospital, the patient
underwent a colonoscopy that revealed a giant
adenoma polyp in the sigmoid. Subsequently,
this was removed through polypectomy, but
the patient continued to have recurrent lower
gastrointestinal bleeding. However, abdominal
CT scan and esophagogastroduodenoscopy
revealed no significant findings from previous
checkups in the hospital.

The patient was fully alert on physical
examination, despite having aphasia as a result
of her stroke. The vital signs of the patient, such
as the body mass index (BMI), blood pressure
and pulse rate were 20 kg/m?, 120/70 mmHg and
98 beats per minute, respectively. Furthermore,
pallor conjunctiva was observed, with the absence
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of organomegaly, palpable mass, or tenderness
in any region of the abdomen, according to
the abdominal examination. The patient was
completely bedridden due to the right-sided
paralysis she experienced. Other examinations
conducted were insignificant since her platelets
and haemostasis function were both normal.

Also, the patient presented with repeated
bloody stool in our ward, with a total of about
200-300cc in each episode of bleeding, and
received recurrent packed red cell transfusions
when there was a drop in the haemoglobin level
after bleeding from about 10 g/dl to 4 g/dl.

On colonoscopy, there was the discovery
of a fibrin-based ulcer on the sigmoid without
any active bleeding, which confirmed that
polypectomy was previously carried out in
that area. However, the patient developed
hematochezia, which prompted enteroscopy
that revealed erosive enteritis without active
bleeding. She did not recover from the recurrent
haemorrhage despite the discontinuation of
antithrombotic therapy from the first onset of
bleeding, and the administration of a proton
pump inhibitor, as well as other drug analogues,
such as rebamipide, and sucralfate. Therefore,
another colonoscopy was performed to determine
the source of the bleeding. Eventually, a
Dieulafoy lesion was found, which was in the
form of a pulsated ulcer, with a diameter of 3
mm. Furthermore, it was at about 2 cm from the
anocutaneous line, protruding into the lumen.
Ligation was then performed on the lesion, and

Figure 1. Massive hematochezia on each episode of
bleeding.
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Figure 2. Dieulafoy lesion presented as a 3mm,
pulsated lesion in the rectum.

Figure 4. Dieulafoy lesion post rubber band ligation.

after a month, the patient confirmed that she
no longer experienced lower gastrointestinal
bleeding during the follow-up.

DISCUSSION

Despite its rarity, Dieulafoy’s lesion
should always be considered as a cause of
gastrointestinal bleeding due to its potential to
cause massive, life-threatening, and recurring

bleeding, as well as its amenability to life-
saving endoscopic therapy. DL occurs mostly
in the stomach, with only a small percentage
of cases occurring in the lower gastrointestinal
tract. According to epidemiological data, males
are more likely to be affected than females at a
proportion of approximately 2:1.> Furthermore,
this condition can occur within any age group,
but the majority of reported cases were older
people, particularly those in their sixth or seventh
decades. Non-gastrointestinal comorbidities
such as cardiovascular disease, hypertension,
diabetes, and chronic renal insufficiency are
common in affected patients. Patients who are on
nonsteroidal anti-inflammatory drugs (NSAIDs)
or anticoagulants may also experience bleeding
symptoms, which increases the likelihood of
bleeding due to Dieulafoy lesions.* All of these
conditions are consistent with the age and
comorbidity of our patient.

Meanwhile, the patient usually presented with
sudden, massive gastrointestinal bleeding, which
led to a hemodynamically unstable condition that
required multiple blood transfusions. Also, the
initial gastrointestinal endoscopy is only useful in
diagnosing up to 70% of patients. That low rate
is due to the small and inconspicuous lesions,
which cannot be observed during examination.
5 However, we could use CT angiography if
endoscopy fails to locate the source of the
bleeding, but its role is limited due to a lack of
therapeutic capabilities.

Endoscopic therapy can be classified into
three, which include ablation, mechanical therapy
and injection involving the use of epinephrine
or sclerosing agent. The most effective is
mechanical therapy, such as band ligation or
endoscopic clips, which has been shown in some
studies to stop bleeding by mechanically closing
off the bleeding vessel.*” According to studies,
band ligation in rectal Dieulafoy is relatively safe
and effective in the treatment of active bleeding
from colorectal Dieulafoy lesion.®?

Additionally, there are other options aside
from endoscopic therapy, which include
angiography and embolization, as well as surgical
treatment. In cases where endoscopic therapy
fails to stop the bleeding, angiography can be
used to embolize the active bleeding caused by
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the DL. However, embolization increases the
risk of bowel ischaemia in the area supplied by
the relevant artery.? Lastly, surgery is reserved
for 5% of the cases that are not amenable to
endoscopic or angiographic methods.?

CONCLUSION

DL should be considered as a potential cause
of profuse gastrointestinal bleeding. Mechanical
endoscopic therapy such as band ligation of the
rectum is relatively safe and effective in the
treatment of active bleeding from colorectal DL.
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ABSTRACT

Hereditary angioedema (HAE) is a rare autosomal dominant genetic disorder which causes bradykinin
mediated angioedema. Although it can be life threatening, HAE may be underdiagnosed due to a lack of awareness
of the disease and limited access to laboratory testing. Here, we report a case of HAE which was diagnosed
only after the patient was referred for COVID-19 vaccination even though he had been experiencing recurrent

angioedema for the past 30 years.
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INTRODUCTION

Hereditary angioedema (HAE) is a genetic
disorder manifests as intermittent swelling of the
skin or mucosal tissue of the upper respiratory
and gastrointestinal tracts which can be life-
threatening but cannot be predicted. This rare
disease has autosomal dominant inheritance.' In
Indonesia, there are difficulties in the diagnosis
and treatment of HAE. Not only is awareness
of the disease lacking, but there is also limited
access to the laboratory test that can confirm
a diagnosis and first line medication for HAE
management is unavailable.

CASE ILLUSTRATION

A 48-year-old male was referred to Cipto
Mangunkusumo Hospital for evaluation of
eligibility for a COVID-19 vaccination. He had
a history of recurrent swelling in the face, hands,
and feet (Figure 1) which had been triggered
by fatigue or cold weather ever since he was in

senior high school. His symptoms worsen in the
first 24 hours of an attack and then disappear
within 3-5 days. They do not improve with an
antihistamine or oral corticosteroid. During his
most severe attack, he felt shortness of breath
which brought him to an emergency ward. The
attending doctor told him that he had airway
swelling. The first attack he ever experienced
was as a teenager.

There has never been any urticaria or other
skin lesions. The man had no history of taking
an angiotensin-converting enzyme (ACE)
inhibitor or non-steroidal anti-inflammatory
drugs (NSAIDs) and also no history of food or
drug allergy. His mother and siblings also had
histories of the same attack (Figure 2). When
the patient came to the outpatient clinic, his
physical examination was normal. Laboratory
results showed a normal peripheral blood count,
C4 level 4 mg/dL (10-40 mg/dL), and C1
inhibitor 4 mg/dL (21-39 mg/dL). The patient
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Figure 1. Recurrent angioedema experienced by the patient.
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Figure 2. Patient’s family tree.

was assisted financially by a foundation to check
for C1 inhibitor (INH) as this is not covered
by the Indonesia National Insurance because a
sample must be sent to a laboratory in the United
States by a private laboratory in Indonesia. We
diagnosed the patient with type 1 HAE. For
long term prophylaxis, we have administered
tranexamic acid. After he was given prophylaxis,
the patient rarely had angioedema attack (Figure
3). The COVID-19 vaccine, Coronavac, was
safely administered in this patient without
adverse event following vaccination.

DISCUSSION

Prevalence of HAE globally is approximately
1 in 10,000 to 1 in 50,000 people.? Even though
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Figure 3. After prophylaxis, the patient rarely had angioedema
attack.
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it is rare, the mortality rate from laryngeal
edema is about one death for every 20 patients.?
Prevalence of the disease in Indonesia is
unknown and possibly underdiagnosed. This
case shows a patient that had symptoms for a
long time before visiting our clinic for diagnostic
work up. He also has family members with
similar symptoms who have not planned to visit
a doctor because they don’t consider it a serious
problem. Underdiagnosis of the disease is not
only due to a lack of awareness, but there are also
problems related to diagnostic tests of C1-INH
and C1-INH function because samples must be
sent to laboratories outside Indonesia.

Hereditary angioedema is one of the
bradykinin mediated angioedema. Angioedema
- tissue swelling caused by regional increased
in the permeability of blood vessels - can
be mediated by bradykinin and/or mast cell
mediators including histamine.* Histamine has
important role in angioedema associated with
wheals, while bradykinin is the most important
mediator in angioedema not associated with
wheals.?

Bradykinin mediated angioedema can be
hereditary or acquired.* Acquired bradykinin
mediated angioedema might be caused by drugs,
such as ACE inhibitors, angiotensin II receptor
blockers (ARB), tissue plasminogen activators,
neprilysin inhibitors or gliptins.>* ACE inhibitor
inhibits degradation of bradykinin. Other
acquired causes are lymphoma or autoimmune
diseases.?

Two types of HAE make up the majority of
HAE cases. Type 1 HAE is caused by C1-INH
deficiency which lead to decrease of C1-INH
level and function. Meanwhile, type 2 HAE
has normal or elevated C1-INH level, but low
C1-INH function. Type 1 and type 2 HAE are
caused by a mutation in gene which code CI1-
INH (SERPINGT1). C1-INH is the main inhibitor
of mannose binding lectin-associated serine
protease, Cls, and Clr (complement proteases).
It also inhibits contact-system proteases
(coagulation factor Xlla and plasma kallikrein)
and plasmin, a protease which dissolves fibrin
blood clot.* Mutations in SERPING1 gene for
type 1 and type 2 HAE are different. In type 1
HAE, C1-INH cannot be secreted because it is

misfolded. It is caused by insertion, nonsense,
deletion, missense, or frameshift in SERPING1
gene. Low C1-INH function seen in type 2 HAE
is caused by mutant C1-INH.®

Other types of HAE are the result of
known or unknown mutation. They show
normal C4 and C1-INH levels and functions.
The mutations are mutations of the factor XII
gene, angiopoietin-1 gene, plasminogen gene,
kininogen 1 gene, myoferlin gene, or heparan
sulfate 3-O-sulfotransferase 6 gene. Deficiency
or dysfunction of C1-INH cause increase of
bradykinin level then it will activate bradykinin
B2 receptors. This condition increases vascular
permeability which manifests as angioedema.!*

Typical manifestation of HAE is swelling
of the lips, hands, feet, eyes, or genitals. HAE
attack can also cause life-threatening laryngeal
edema and abdominal pain.? The attack which
can be triggered by procedure, trauma, infection,
or stress, lasts for 2-5 days which can resolve
without treatment.® Clinicians should suspect for
type 1 or type 2 HAE when they find angioedema
without wheals which do not improve with
antihistamine or steroid.>* Another supporting
data are onset of manifestations in childhood
or adolescence, a positive family history, and
prodromal signs or symptoms before swellings.
To confirm the diagnosis, measurements of C4
and C1-INH level and function are needed.*
Our patient had history of swelling in his lips,
hands, feet, and upper air way without wheals
since adolescence which was not responsive
to antihistamines or corticosteroids. This
manifestation, with a positive family history
and low C4 and C1-INH levels, supports the
diagnosis of type 1 HAE in our patient. In one
case report, a patient with type 1 HAE can
present with atypical manifestation limited to
gastrointestinal system (severe abdominal pain
with bowel wall oedema and colitis). The patient
had a family history for HAE and the laboratory
work up showed low C4 level and Clq esterase
inhibitor.>

Clinicians should know how to manage
HAE patients during acute attacks and how to
give prophylaxis before procedure or for long
term.>¢ Medications for treatment or prophylaxis
that target the pathway in bradykinin mediated
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angioedema include C1-INH replacement,
inhibition of the bradykinin B2 receptor, and
inhibition of kallikrein which decrease bradykinin
production (Figure 4).!>¢” Low or dysfunctional
C1-INH can be treated with plasma-derived or
recombinant C1-INH which has similar target
with endogenous C1-INH. Bradykinin-mediated
angioedema cannot be treated with antihistamine,
steroid, and epinephrine.'#

First line medication for long time
prophylaxis is plasma-derived C1-INH. Other
choices are lanadelumab and berotralstat.
Lanadelumab is a fully human antiactive plasma
kallikrein monoclonal antibody which can be
given subcutaneously. Meanwhile berotralstat
is an oral plasma kallikrein inhibitor. Attenuated
androgens (danazol) have also been used for
long-term prophylaxis, but there are dose-related
side effects related to its androgenic and anabolic
effects.* The dose of danazol varies between
100 mg every other day and 200 mg three times
daily (2.5-10mg/kg/d, max 600mg).*¢ Due to
side effects, danazol more than 200 mg daily
is not recommended for long term treatment.
Danazol increases C1-INH produced by the
liver and C1-INH messenger RNA expression in
circulating monocytes. It is not useful for acute
attack because danazol takes 1-2 days to have

Tulggwes

Iinjiary, =l drrarai ban |

a LALF] -

HME llr B arviiine

Dhafyhiiiin Gy J sedep D

DLITPINGETT i Paimin

1

l—-ll

snpoedem

effect.! When first-line prophylactic treatment is
not available and androgens are contraindicated,
antifibrinolytics, such as tranexamic acid, can
be used.* Antifibrinolytic inhibits plasminogen
conversion to plasmin. This condition decrease
activation of FXII.! Contraindications/ precautions
for antifibrinolytics are high thrombotic risk,
thrombophilia, or acute thrombosis. Dosage of
tranexamic acid is between 30 and 50 mg/kg of
body weight daily, which can be divided into
two or three doses with a maximum of 6 g per
day.* In the case of this study, because the first-
line medication for long term prophylaxis is not
available in Indonesia, we chose to administer
tranexamic acid rather than attenuated androgen
because of its fewer side effects.

We also educated the patient about the
preparations he would need to do if he planned
to undergo a procedure involving the upper
aerodigestive tract. For preprocedural short-term
prophylaxis in procedures related to the upper
aerodigestive tract, the first line recommendation
is intravenous plasma-derived C1-INH (pdC1-
INH). If intravenous pdC1-INH cannot be given,
recombinant human C1-INH (rhC1-INH) can be
considered. If this medication is also unavailable,
fresh frozen plasma (FFP) is an alternative option.
Attenuated androgens (eg, danazol) can also be
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Figure 4. Bradykinin mediated angioedema pathway and treatment modalities in hereditary angioedema.
C1-INH: C1 inhibitor; ACE: angiotensin converting enzyme.
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used for scheduled preprocedural prophylaxis as
it is given 5 days before the procedure and 2-3
days post procedure. In the past, tranexamic acid
has been used for preprocedural prophylaxis,
however it is not recommended by most guideline
experts.* Because first line short time prophylaxis
is not available in Indonesia, the alternatives are
FFP and attenuated androgen.

For acute attack, especially one affecting
the upper airway, the treatments of choice are
icatibant (bradykinin-receptor antagoninst),
ecallantide (kallikrein inhibitor), and intravenous
C1- INH. If these first-line options are not
available, solvent detergent-treated plasma
(SDP) can be given for acute attack. If SDP is
also not available, FFP is the alternative.* The
available treatment option in Indonesia for acute
attack is FFP.

Educating patients about HAE is also an
important part of HAE management. Although
most HAE attacks are unpredictable, the patient
should be informed about avoiding triggers
and consider long term prophylaxis. HAE
attacks can be triggered by trauma, estrogen-
containing oral contraceptive agents, estrogen
hormone replacement therapy, ACE inhibitors,
fatigue, menstrual cycle, febrile illness, and
psychological stress. It is also important to
educate family members displaying similar
symptoms and encourage them to visit a doctor
for HAE work up. It is recommended that family
members of type 1 and type 2 HAE patients are
screened for C4 level and C1-INH level and
function because this medical condition has
autosomal dominant inheritance.*

There is concern that COVID 19 vaccine
can trigger angioedema attack because it shows
more side effects (fatigue, pain, fever) than other
vaccine. Study by Fijen et al.’ reported that of the
111 doses of COVID 19 vaccine administered,
there were 11 angioedema attacks with nine
attacks happened after first dose. All attacks
were mild or moderate and no hospitalization
or laryngeal edema. One attack happened in
patient that was already given pre procedural
prophylaxis with danazol. Four attacks happened
in patient that were taking long term prophylaxis
with intravenous C1-INH. Eight attacks were
treated with intravenous C1-INH. In this study,

COVID 19 vaccine platform given were mRNA-
1273 (Moderna), BNT162b2 (Pfizer-BioNTech),
ChAdOx1 nCov-19 (AstraZeneca), and Ad26.
COV2-S (Janssen). There were 8 attacks from
38 patients who got Pfizer-BioNTech vaccine, 2
attacks from 10 patients with Moderna vaccine,
1 attack from 6 patients with Jansen vaccine, and
none from 9 patients with AstraZeneca vaccine.
Our patient got Coronavac vaccine, an inactivated
COVID 19 vaccine, which has different platform
with COVID-19 vaccine given in the study by
Fijen et al. Although our patient did not report
any adverse event following vaccination, more
data is needed to know whether inactivated
vaccine is safer than other COVID 19 vaccine
platform for patient with HAE.

CONCLUSION

Although HAE is a rare genetic disease, it
can be life threatening. To improve its detection
and management, awareness and knowledge of
physicians needs to be increased. HAE might be
underdiagnosed because of limited access to the
required laboratory test, which is an issue that
should be addressed by health care providers. Until
now, first line treatment and prophylaxis for HAE
are not available in Indonesia, probably because of
unknown demand due to limited detection.
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ABSTRACT

Progressive multifocal leukoencephalopathy (PML) is a rare, life-threatening, infectious, lytic, demyelinating

disease that results from reactivation of the virulent JC polyomavirus (JCV) “major opportunistic infection” in

immunosuppressed individuals. We reported a case of a young girl who presented with new onset focal neurological

defect, evaluated, and laboratory and radiological findings in the context of a clinical setting confirmed HIV-related-

PML infection. However, remyelination does not occur, the patients may develop complications in the long term

including cognitive impairment, sensory deficits, motor deficits, and disturbances in balance. We must increase

our knowledge about HIV- related PML in any patient with reduced immunity and who presented with new onset

neurological defect.

Keywords: Progressive multifocal, leukoencephalopathy, JC virus, demyelinating disease.

INTRODUCTION

Progressive multifocal leukoencephalopathy
(PML) is a rare, life-threatening, infectious,
lytic, demyelinating disease which affects
glial cells in the white matter of the central
nervous system.!? Reactivation of the virulent
JC polyomavirus (JCV) “major opportunistic
infection” in immunosuppressed individuals with
human immunodeficiency virus (HIV) infection,
post solid organ and bone marrow transplant
recipients, and malignancies causes PML
disease.>* The only known clinical manifestation
results from the reactivation of dormant JC virus
is PML. Although the cases associated with
HIV account for about 85% of the cases that

have been diagnosed with PML, the clinical
entity of such presentation is to be suspected in
patients who present with seizures, conscious
level deterioration, and focal neurologic deficits.’
Here, we reported a case of PML in an HIV-
infected patient.

CASE ILLUSTRATION

A 13-year-old girl with normal perinatal
and developmental history was admitted to
the emergency department with the sub-acute
onset of weakness of her right lower limb and
deviation of mouth to the left side for one week.
There was no history of seizure, headache,
fever, disturbed conscious level, other cranial

Acta Med Indones - Indones J Intern Med « Vol 55 « Number 2 « April 2023 I 211



Elsayed Abed

Acta Med Indones-Indones J Intern Med

nerves involvement, disequilibrium, sensory
affection, or bladder disturbances. Her mother
reported recurrent oral infection in the previous
6 weeks. She had a history of tonsillectomy at
age of three years and left side hip surgery in
her first year of life. The patient is right-handed
without any history of medical importance. On
examination, pulse was 75 beats/min, blood
pressure was 110/70 mmHg and respiratory rate
was 16/min. She was confused, limited verbal
fluency, right lower motor facial nerve affection,
right side hemiparesis (upper limb 4/5, and
lower limb 3 /5), and extensor planter response
bilaterally. The rest of the examination was
normal. After admission, an urgent laboratory
investigation was requested and showed normal

blood pictures, electrolyte levels, blood gases,
and biochemistry. Cerebrospinal fluid (CSF)
analysis revealed normal biochemistry, cytology,
culture, and sensitivity. CSF analysis for
the virology panel was negative as well as
negative for cryptococcal infection. CSF was
also found negative for tubercular antigen
by polymerase chain reaction. The patient
started supportive treatment (intravenous fluid,
vitamin), and brain imaging was requested.
Magnetic resonance imaging (MRI) of the brain
showed large confluent nonenhanced, infiltrative,
ill-defined, subcortical, and cortical mass lesions,
involving the left hemisphere, which crosses the
midline to involve the right hemisphere via the
splenium of the corpus callosum. Hemorrhage

Figure 1. MRI of the patient’s brain in the course of the disease shows large
confluent non-enhanced, infiltrative, ill-defined, subcortical, and cortical mass
lesions, involving the left hemisphere, which crosses the midline to involve the
right hemisphere via the splenium of the corpus callosum.
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or necrotic region is not detected. Infection of
the CNS was suspected, and a blood sample for
toxoplasmosis and virology screen was taken.
ELISA for HIV-1 was positive. The absolute
CD4 count was 120/uL. The possibility of PML
was increased and confirmed with positive
polymerase chain reaction (PCR) for JC virus
in CSF. Given the above clinical features and
investigations, the patient was diagnosed to have
HIV-related PML. The patient started highly
active antiretroviral therapy (HAART) with
prophylaxis of opportunistic infections, but she
died after 1 month.

DISCUSSION

The incidence of PML has increased
significantly since the onset of the AIDS
epidemic in 1981 and now HIV-associated cases
account for up to 85% of all cases of PML.
PML is a rare, life-threatening, demyelinating
disease that affects the white matter of the central
nervous system caused by the JC virus.! JC virus
is a DNA virus of the polyomaviridae family
that remains dormant in renal tubules and could
be activated when the host developed any state
of depressed immunity.® In a reduced immunity
state, reactivation of the latent form of JC virus
to cause active disease needs rearrangement of
gene sequences in the virus DNA.” The natural
course of the disease is determined primarily
by the cellular immune response of the host
particularly the cytotoxic T lymphocytes. In the
case of reduced immunity, there was intense
perivascular infiltration of immune cells,
HIV antigens, and viral proteins resulting in
severe, lytic demyelination. However, CSF has
a major role in the clearance of the virus; we
can depend on an elevated level of cytotoxic
T lymphocytes in CSF samples of patients
with suspicion of active PML.* PML should be
considered in the differential diagnosis of any
patient presented with a new onset neurological
defect particularly when the CD4 count was
less than 200. However, the most commonly
involved sites include the subcortical white
matter, periventricular areas, and cerebellar
peduncles, the patients may manifest with
variable presentation including cognitive
decline, limb or gait ataxia, long tract affection,

and aphasia.”® Moreover, the presentation of
PML could mimic different CNS infections
clinically; toxoplasma encephalitis, primary CNS
lymphoma (PCNL), HIV encephalopathy, and
CMYV encephalitis should be strongly considered
in the differential diagnosis. Radiologically,
PML is asymmetric, well-demarcated, and
non-contrast-enhancing lesion without a mass
effect, whereas both Toxoplasma and PCNL
present as contrast-enhancing lesions.® Routine
blood tests, infectious panel, and HIV PCR
testing are indicated to identify the cause of
the immunosuppressed state or any comorbid
condition that led to the reactivation of the JC
virus. The evaluation of abnormal neurological
findings in immunosuppressed patients, such
as those with AIDS, begins with Contrast-
enhanced imaging with either CT or MRI to
reveal the presence of inflammatory change and
mass effect, and could help to differentiate the
PML from other mimics.’ The treatment for the
complete cure of PML has not been found and is
guided by the efforts made to boost the adaptive
immune response of the patient.'

CONCLUSION

PML is a fatal, severe, progressive, multifocal,
demyelinating disease. The main goal of current
therapeutic approaches is directed at prolonging
survival rates. However, remyelination does not
occur, the patients may develop complications in
the long term including cognitive impairment,
sensory deficits, motor deficits, and disturbances
in balance. We must increase our knowledge
about HIV- related PML in any patient with
reduced immunity and who presented with new
onset neurological defect.
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ABSTRACT

Glaucoma is a heterogeneous group of optic neuropathies characterized by a progressive loss of retinal

ganglion cells (RGCs) with corresponding visual field defects, and one of the main risk factors is elevated

intraocular pressure (IOP). Furthermore, colonoscopy procedures require insufflation of the colon lumen with

gases which can increase intraabdominal pressure (IAP) and ends with an elevation of IOP. Glaucoma is an

infrequent complication due to colonoscopy; in this case, a 63 years-old woman was diagnosed with glaucoma

after a colonoscopy procedure. A few hours after the colonoscopy, the patient suffered blurred vision in the left

eye, and the physical examination revealed mixed conjunctival and ciliary injection with visual acuity of 1/300.

There was an increase in IOP with a value of 40,2 mmHg on Schiotz tonometry. This case presented the pitfalls

of the procedure and the importance of taking glaucoma awareness before a colonoscopy.

Keywords: colonoscopy, glaucoma, intraabdominal pressure, intraocular pressure.

INTRODUCTION

Glaucoma is a heterogeneous group of optic
neuropathies characterized by a progressive
loss of retinal ganglion cells (RGCs) with
corresponding visual field defects, and one of
the main risk factors is elevated intraocular
pressure (IOP).! Meanwhile, colonoscopy
is an endoscopic examination of the large
bowel, and the distal part of the small bowel
with a fiber optic camera on a flexible tube
passed through the rectum.? As the colon is
insufflated during colonoscopy, facilitating the
visualization of the colonic lumen, the dilated
bowel loops transmit the pressure and increase

intraabdominal pressure (IAP).? Intraabdominal
hypertension (IAH) might lead to an increase
in the IOP.>* Elevated IOP is a risk factor for
several ophthalmic pathologies, such as anterior
ischemic optic neuropathy, retinal vascular
occlusion, and glaucoma.>® Due to the high
worldwide prevalence of glaucoma and the wide
use of colonoscopy as a screening examination,
there is a potential risk for glaucoma in patients
undergoing colonoscopies. Therefore, this case
report aims to raise awareness of colonoscopy
complications in relation to glaucoma to prevent
further irreversible morbidity.
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CASE ILLUSTRATION

A 63 year-old woman was admitted to the
hospital for a colonoscopy after complaining of
hematochezia with decreased body weight. The
preparation was suboptimal, and the colonoscopy
was performed with an air insufflation technique
and without sedation, contributing to severe
abdominal pain during the scope insertion.

Based on the clinical evaluation, the patient
appeared to be in pain with a vas score of 6/10,
blood pressure 118/61 mmHg, heart rate of
74 beats/minute, oxygen saturation of 98% in
ambient air, and right lower abdominal pain.
The colonoscopy also revealed ulcerative
proctitis, multiple polyps of the rectosigmoid,
and diverticula of the transverse colon, as shown
in Figure 1.

A few hours after the colonoscopy, the
patient suffered blurred vision in the left eye,
while ophthalmological examination showed
mixed conjunctival and ciliary injection, visual
acuity of 1/300, and hardening of the left orbit

on palpation with [OP of 40.2 mmHg on Schiotz
tonometry. The anterior chamber was shallow,
the cornea was edematous, the pupil was mid-
dilated with a diameter of 4 mm and unresponsive
to light, the iris crypt was unclear, and the lens
was hazy. Moreover, the contralateral eye had a
shallow anterior chamber with normal pressure
and a hazy lens.

In outpatient care, some tests were performed,
including gonioscopy which showed narrowing
of the anterior chamber angle. Additionally, the
ocular computed tomography (OCT) presented
thinning of the inferior retinal nerve fiber layer
(RNFL), confirming the diagnosis of closure
angle glaucoma. The patient was given oral
acetazolamide and timolol 0,5% ED to lower
the pressure in the eye. After five days, the pain
was getting less severe, conjunctival and ciliary
injections were decreased, the left eye visual
acuity was 6/20, and IOP on Schiotz’s tonometry
was 14 mmHg (Figure 3).

Figure 2. Ocular presentation after the colonoscopy procedure.
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Figure 3. Ocular presentation after treatment of glaucoma.

DISCUSSION

Colonoscopy is one of the most frequently
performed interventional endoscopic procedures
for screening, diagnosis, and treatment.” During
the procedures, the elevation in IAP created by
air to enhance the image quality can increase IOP
and cause undesirable spikes in IOP.” Meanwhile,
a high IOP above 21 mmHg is one of the most
important risk factors for glaucoma.® This is
an optic neuropathy that leads to structural and
functional defects within the eye, particularly
optic disc damage, and visual field loss. There are
two main forms of illness, namely open-angle,
and angle-closure.®

Angle-closure glaucoma affects a total of 20
million people worldwide,”'° and the number is
estimated to increase to 23 million in 2020, as
well as 32 million in 2040.'° It is also known as
one of the leading causes of irreversible blindness
worldwide, affecting 3.9 million people in 2010.°
In Indonesia, the prevalence of glaucoma was 4.6
per 1.000 populations in 2007."" Furthermore,
angle-closure glaucomas is a true ophthalmic
emergency that might cause progressive damage
to the optic nerve.'?

Increased IOP is a major risk factor for
glaucoma since it causes pressure on the retinal
layer, culminating in thinning of RGCs and
visual disturbances. IOP is determined by the
production and drainage of aqueous humor.
Other risk factors of glaucoma that should also
be considered are increasing age, family history,
and female.!

IAP occurs in the abdominal cavity due
to the interaction between the abdominal wall
and visceral organs. Colonoscopy using air

insufflation techniques can cause distension and
leads to IAH, which decreases systemic venous
return, episcleral vein flow, and drainage of
aqueous humor. IAH also increases intracranial
pressure (ICP) by reducing drainage of the sagittal
sinus. It changes the TLD (translaminar gradient
difference) and causes an increase in IOP to
return the TLD to its original state.'>!*Along with
pain due to unsedated procedures and suboptimal
bowel preparation, IAH can disrupt the balance
of production and drainage of aqueous humor as
well as increase [OP.

In our gastroenterology department, the
operators can carry out a colonoscopy in less than
30 minutes. Hence, the procedure was performed
mainly without sedation after considering the
benefit and the risk. In this case, the colonoscopy
was performed without sedation with procedure
took about 20 minutes. The patient experienced
pain during the procedure, which caused
neurogenic shock. Midazolam is a good option
to reduce anxiety and calm the patient because
it relaxes the extraocular muscles and lowers
IOP during ocular procedures.’ It must also be
noted that the pre-procedural anxiety levels of
the patient undergoing colonoscopy might affect
this situation, but in this case, the pre-procedural
anxiety levels were not questioned.

The standard Trendelenburg tilt position
during procedures was associated with a more
significant increase in IOP compared to a reverse
Trendelenburg tilt, which was associated with
a slight reduction in several patients.'”” These
changes were reversed in patients when intra-
abdominal pressure was below 14 mmHg and
operative time was not beyond 90 minutes.'
In this case, colonoscopy was performed in the
lateral decubitus position, which is also known to
increase [OP.'“!” Due to the short-term procedure,
which was less than 30 minutes, the effect of
different positions during colonoscopy did
not significantly increase IOP. Therefore, the
reverse Trendelenburg tilt position is recommended
when the procedure takes more than 90 minutes.

CONCLUSION

This case report is the first instance of
unilateral acute primary angle-closure glaucoma
after a colonoscopy procedure in Malang,

217



Supriono

Acta Med Indones-Indones ] Intern Med

Indonesia. This investigation suggested the
importance of pre-procedural ophthalmologic
examination to patients at risk of developing
glaucoma and anxiety before colonoscopy.
Additionally, selecting the appropriate sedation
drug based on the patient’s condition and
performing the reverse Trendelenburg tilt
position when the procedure is more than 90
minutes can help reduce the risk of glaucoma
post-colonoscopy.
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ABSTRACT

This study aims to introduce a new formula for pulmonary artery wedge pressure (PAWP) derived from the
pathophysiology of Velocity A (V,) waves. The current formula is the the Nagueh formula. Left ventricular (LV)
filling is described as a velocity A (Va) wave. The Va wave represents the filling rate of the end-diastolic blood
phase from the left atrium (LA) to the LV which can be determined on echocardiography. Left ventricular end
diastolic pressure (LVEDP) is equivalent to LA pressure and is also equivalent to PAWP. The gold standard
method for obtaining PAWP values is right heart catheterization. By measuring the VA waves in the bloodstream,
a new PAWP formula is obtained, and the PAWP examination can be validated in research and can be compared
with several other PAWP formulas that are currently the world’s standard formula for calculating pulmonary
artery wedge pressure (PAWP).

The new PAWP formula is obtained from the conversion of the Va wave. This formula could be validated

further in research and used in clinical practice.

Keywords: Velocity A wave (Va wave), pulmonary artery wedge pressure (PAWP) formula.

INTRODUCTION

Pulmonary arterial wedge pressure (PAWP)
is between 4 to 12 mmHg. It is used to asses for
severity of mitral stenosis (MS), to differentiate
between cardiogenic and non-cardiogenic
pulmonary edema, and to confirm the diagnosis
of pulmonary hypertension (PH).! PAWP is
a critical component of the hemodynamic
evaluation, as the sole parameter to define
precapillary PH (PCPH) from PH due to left
heart disease.”

The gold standard method to assess the
functionality of the pulmonary circulation is
by right heart catheterization (RHC), which

measures pulmonary vascular pressures using
fluid-filled Swan-Ganz catheter and pulmonary
flow thermodilution or the Fick principle. PAWP
is acceptable as estimate of left atrial pressure
(LAP) or left ventricular end diastolic pressure
(LVEDP).?

The current formula to calculate PAWP is
the Nagueh formula. It uses the measurements
of E wave velocity and early diastolic velocity
of mitral annulus (E,) during Doppler tissue
imaging. These velocities reflect the shortening
and lengthening of the myocardial fibers along
a longitudinal plane, with each corner of the
annulus being influenced more by the adjacent

Acta Med Indones - Indones ] Intern Med « Vol 55 « Number 2 « April 2023 I 219



Lukman H. Makmun

Acta Med Indones-Indones ] Intern Med

left ventricle (LV) wall. It demonstrated that the
ratio of the transmitral E velocity to E_(i.e., the
E/E_ ratio) is related significantly with PAWP.*

On Doppler echocardiographic examination,
LV filling is described as a velocity A (V,) wave.
The V, wave represents the filling rate of the
end-diastolic blood phase from the LA to the LV,
and is also equivalent to PAWP. By measuring
the V, waves in the bloodstream, a new PAWP
formula is obtained.

CALCULATION OF CONVERSION OF VA
VALUE TO PAWP VALUE (PC), EQUIVALENT
TOP ,

P, orpressure on the LA area stereometrically
caused by the suppression of the blood volume
contained in the LA in the end diastolic phase.
The amount of pressure in the LA area is
calculated using the formula:

Pressure (P ,) = Force (F) / Area on which the
force act (A)

F=Force ........ in N (Newton).

W (Weight)=mx g; W=or F (N).

W = weight (N); m = mass (kg); g =
gravitational field strength = 9,8 m/sec?

1 N=1kg. 1 m/sec* =1 kg.m/sec?

1 Dn (Dyne) = 1 g cm/sec?

I N=10%.g. 10°cm/sec* = 10° gcm/sec?

I N=10°Dn.

By using the formula for kinetic energy:
E=Ymv? ...l 2).

E = Energy; m = mass; v = velocity.
Then combined with this formula:
E=Fxd ... 3)
E = energy; F = Force; d = distance
Thus becoming:
F x d =% mv?
F=Ymv*/d............. 4)
F=mxg.
Thus: mx g="%mv?/d
ord=v*/2g ..., 5)

Pressure formula:

CALCULATION OF LAVOLUME IN THEEND
DIASTOLIC PHASE:

Referring to the heart on Atlas Netter, mitral
cross section > LA Basic Cross Section
h = height from apex, LV peak to LA base

h, = distance from apex — mitral cross section

d = distance = distance from LA base — mitral
cross section.

R =pseudo “LA basic cross section” radius (look
at the image)

= Mitral cross section radius.

r, = “pseudo” cross radius at LA level

Based on the comparison count in the heart image
on Atlas of Human Anatomy:

h,=2/3h;d=13h;r=23R;R=r+2r,
or: ,=%2(R~r)

=1 (R -2/3R)

=1/6 R.

Based on the comparison calculation in the heart
image on Atlas of Human Anatomy, the shape
from basic to apex is more like a tube, so the
general volume formula is: V=n R?h

V (volume) LA =nR*h—nr*h -2 (nr,d)
V=n(R*h—r’h —-2.17d)
V=n(R*h—r? 2/3h-2.1?1/3h)

=nh (R*-2/3r°-2/3.1)?)

=mh {R*-2/3(r 1)}

=mnh {R*—2/3(4/9R*+ 1/36R?)}

=nh (R? - 2/3x17/36R?)

= rth. 37/54 R?
or=37/54mthR> ............... 7)
Formula: Mass = Volume x Density

m=VxD.
m = mass; V = volume from formula 7);
D = blood density = 1,060 g/cm3.
m = 37/54 th R?x D.
= 37/54 nh R?D gram (cgs unit) ............. 8)
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Figure 1. Comparison of anatomical and schematics drawing of a heart.®

A = LA space surface area

LA area approximation = the total conical wall
area with side length s approximately equal to
length h, minus the conical wall area “LV” and
minus the area of 2 “pseudo” small cone sections
at the base.

Area of 1 full circle with radius = s, is = ©s?

Area of a section with angle o at the center =
o/ 360 ms?

R/h=tg ' a.

Based on the calculation of the ratio of R and h
on the heart image in Atlas Netter:

R=6cm, h=10cm > tg %2 0.= 0,6
tg 30°=0,58.

Thus 1/2 a = 30°or angle a = 60°
LA halfarea=' A

12A =0/360 ms*- a/360 s> — 2 x (1/2a))/360
TS’

=a/360 7 (s*-s,>—s,%); length s approximately
=h

= /360 7 (h*—h, 2 — d?)
= /360 T (P~ 4/9h2—1/9 h?)
=1 0/360. 4/9 h?

The total surface area of LA=A= 2x . 4/9 &
0/360 h?

=8/9 1 60/360 h?
=4/27 ©h? 6111 PR 9).

Pressure on LA
P ,=m.g/A

=37/54 th R? D. g/ 4/27 nh?from formula
8)and 9)

~=378DR>.gh/h

=37/8 (R/h)*D g. 3d ;.............. see also
formula 5).: h=3d and d=v*/2 g

=37/8 (R/hPD. g.3xV*/2 g

from formula 6)

D =1,060 g/cm?, g = gravitational field strength

R/h =tg 12 a; a=60°% 1/2 a=30°> tg30°=
0,58.
P, =111/16.0,58. 1,060 . x v*.
P, =247 v’ g/cm.sec’
1P =1N/1m’ (P, =Pascal)
=1 kgm/sec?/ 1 m*>=1 kg/m sec?
=10 g/cm sec?

I mmHg=133,3P_ atau 1P _=0.0075 mmHg

P, =247 V? g/ cm.sec’
=0,247.V,? Pa (Pascal)
=0,247 V.* x 0,0075 mmHg

or: P =18,525.10* x V> mmHg cgs

- VA units must be in cm/s

=18,525. 10 10* x V,> mmHg v,
value in m/s

P, =18,525 V' mmHg....... (V,inm/s)......

Formula 11.
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Example: if ~ V,=0,7m/s

P ,=18,525x0,7? mmHg.

= 9,1 mmHg

One of'the clinical benefits is in treating acute
heart failure, according to the Nohria method
with Wet and Cold data, other than cardiac
output, PC (Pulmonary Capillary) or PAWP
pressure is required.

CONCLUSION

The new PAWP formula has advantages over
the Nagueh formula, where the new formula
uses blood flow while the Nagueh formula uses
tissue imaging. This formula can enrich the
knowledge, especially in the field of cardiology.
It is recommended that this formula be validated
with right heart catheterization using Swan-
Ganz catheter, to compare its advantages and
disadvantages over the Nagueh formula.
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(A) (B)

Figure 2. Histopathology H&E stain of the skin biopsy (1:100).
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(B)

(D)

Figure 3. The IHC stain (1:100) of CD45 (A), CD20 (B), CD10 (C) and Ki67 (D).

Diagnosis of nodular skin red lesions is
challenging. The differential diagnosis includes
dermal nevus, angioma, pyogenic granuloma,
amelanotic melanoma, eccrine poroma, Kaposi’s
sarcoma, skin malignancy or metastasis.!
Fully work up should be done to find the right
diagnosis.

A 60 years old female admitted to our hospital
due to generalized reddish skin nodules since one
month. She had continuously high grade fever of
39 Celsius accompanied by arthralgia and fatigue
since two months prior to admission and she lost
6 kg of weight in 2 months. She had visited a
physician, diagnosed as erythema nodosum and
was given low dose corticosteroid. On admission,
physical examination revealed slight fever, pale
conjunctiva, mild hepatosplenomegaly, non-
tender reddish skin nodules from 0.3 to 2.0 cm
with firm edge on her cheek, abdominal area and
both lower extremities (Figure 1). No lymph
nodes enlargement was noticed. Her laboratory
test showed haemoglobin 9.1 g/dl, WBC 3,040/
pL, PLT 149,000/uL, SGOT 48 U/L, SGPT 43
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U/L, urea 12.5 mg/dL, creatinine 0.67 mg/dL.
She was found to be non-reactive for HBsAg,
HCV, and HIV antigens. Urine routine and
microscopic examination was unremarkable.

Her histopathology of left foot nodule biopsy
showed cutaneous lymphoma (Figure 2 and 3).
It lined by stratified squamous epithelium, nuclei
are within normal limit. Subepithelial consists
of edematous fibrocollagenous connective
tissue with dilatation of large blood vessel and
bleeding. Round, oval, medium size tumor cells
(arrow) are seen diffusely within stroma and
nuclei with coarse chromatin; mitotic figures
are noted.

The immunohistochemical (IHC) stain of
CD45, CD20, and CD10 were positive, and
Ki67 were also positive with >70% tumor cells,
while CD3,CD56, CD30, and Granzyme were
negative. Her final diagnosed was Cutaneous
Diffuse large B cell lymphoma.

Primary cutaneous B-cell lymphoma
(PCBCL) is a rare malignancy of primary
B-cell lymphocytes in the skin with varied
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Generalized reddish skin nodules

clinicopathological, immunophenotypic and
prognostic features. They may appear on the
skin as a reddish rash, lump or nodular lesions.?
Primary cutaneous lymphomas of B-cells occur
less frequently than primary cutaneous T-cells
lymphomas.® Primary extra-nodal diffuse large
B-Cell lymphoma (DLBCL) can be seen in up to
40% of cases. However skin involvement is less
common and in a large cohort of DLBCL cases,
skin involvement at presentation was seen only
in 3.3% of cases.* It characterized by few lesions,
in general showing nodules or infiltrations of
relatively fast growth and have no itching. The
diagnosis is made by the immunohistochemical
findings, clinicopathological correlation, and
molecular pathology.® Cutaneous lymphomas
have different clinical behaviours despite being
identical in morphological appearance. Many
types of cutaneous lymphoma start as flat red
patches on the skin, which can sometimes be
itchy. With darker skin, the patches may appear
lighter or darker than the surrounding skin. In the
early stages, the skin patches can look like other
common conditions such as eczema or psoriasis.
PCBCL tend to have lumps on their skinin 1 or 2
areas, rather than affecting all of the body. Local
recurrence in PCBCL is up to 68% of the cases
and with rare extra-cutaneous dissemination,
with an average rate of 5-year survival varying
from 89 to 96%.° Cutaneous B-cell lymphoma
could become one of considered diagnosed of
generalized skin reddish nodules even it is rare.
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ABSTRACT

Background: COVID-19 is a global health problem that affects both physical and psychological aspect
of patients. Sleep problems were experienced by many patients during the acute phase of after COVID-19
recovery. It affects patients quality of life and required comprehensive management. This evidence-based case
report aims to study the effect of sleep disturbance on quality of life and what is the appropriate management
in post COVID-19 patients. Methods: searching were conducted in Pubmed, Cohcrane, EBSCO according to
clinical questions. Study was selected based on inclusion and exclusion criteria, then it was critically appraised.
Results: high score on the insomnia severity index and the Pittsburgh sleep quality index were found to be associated
with quality of life. Cognitive Behavioural Therapy is currently the best evidence-based treatment in patient during
and after COVID-19. Conclusion: sleep disturbance is a problem that many post COVID-19 patient face and CBT
can improve their quality of life.

Keywords: sleep problem, post COVID-19, quality of life, cognitive behavioural therapy.

INTRODUCTION

COVID-19 pandemic became a worldwide
devastating health issue starting in December
2019 in China and then gradually was a global
health problem. The World Health Organization
(WHO) on March 2020 has declared the novel
coronavirus (COVID-19) outbreak a global
pandemic and the world should be more
aggressive in facing this infection.! As of March
2022, globally there have been more than 400
billion confirmed cases of COVID-19, including
6 billion death. In Indonesia there have been
more than 5 billion cases and around 150,000
death.?

226 |

COVID-19 has double weapon on physical
and mental domains of health. Along with its
high infectivity and fatality rates, COVID-19
has caused universal psychosocial impact by
causing mass hysteria, economic burden, and
financial losses, social curfew and ambiguity
about the future.® Furthermore, quarantine
leading to emergence of fearful reaction, stressful
condition, significant anxiety and sleep disorder
among general population.* Study showed that
mental health problems, such as depression,
anxiety, insomnia and post-traumatic stress
disorder (PTSD), dramatically increased after
COVID-9 pandemic.*

Acta Med Indones - Indones ] Intern Med « Vol 55 « Number 2 « April 2023



Vol 55 « Number 2 « April 2023
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Sleep is an important biological mechanism
for maintaining homeostasis and quality of life.
Sleep problems negatively affected the immune
response by their effect on circadian rhythm of
the body. PTSD after recovery from COVID-19
have been correlated to sleep problems, high
anxiety level and depressive manifestations,
also quality of life of front liner workers and
patients was extremely burdened during the post
recovery period.*

CLINICAL QUESTION

A female patient, 40 years old, came to the
psychosomatic clinic with complaints of sleeping
problem since last month. The patient said that it
was difficult to start sleeping and woke up several
times during the night. One month ago the patient
had a covid-19 infection and was hospitalized
because she had oxygen desaturation up to 90%
(room air). Since then, the patient was afraid
due to her history of shortness of breath and still
remembered several times saw other patients
died because of COVID-19 when hospitalized.
At this time there were no complaints of
shortness of breath, cough, and fever. The patient
is a housewife and does not have any children.
The patient’s husband is a bus driver. There was
no previous history of psychiatric disorders or
sleep disturbances.

METHODS

A comprehensive literature searching
was conducted on March 6 th 2022 to answer
the question mentioned by exploring several
online databases such as Pubmed, Cochrane
Library, and EBSCO. The keyword used are
“sleep disorder”, “sleep problem”, insomnia,
“post covid”, “after covid, and “quality of

life” combined with Boolean operator “AND”

and “OR” were used. Articles obtained were
screened according to predetermined selection
criteria.

The articles were selected based on inclusion
and exclusion criteria. The inclusion criteria
included: (1) Research articles including meta-
analyses, systematic reviews, randomized
controlled trials, observational studies,
quantitative studies, qualitative studies, and
mixed method studies evaluating sleep problem
or sleep disorder or insomnia ; (2) post COVID-19
or after COVID-19 population; (3) determining
quality of'life on different domain. The exclusion
criteria are case series, case reports, review
articles, and other studies which were reported
in language other than English and not relevant
to PICO.

After meeting the inclusion and exclusion
criteria, every article will be assessed for its
validity, importance, and applicability by using
the critical appraisal worksheet available from
Centre of Evidence-Based Medicine (CEEBM)
University of Oxford in accordance to the type
of article obtained. Level of evidence of each
article would be classified according to the
Oxford Central for Evidence-Based Medicine
Classification.

There were 5 articles obtained after searching
through online data base. The queries are
described in Table 1.

After screening through titles and abstracts,
we filtered one article that suited the formulated
clinical question and PICO. Screening and
reviewing processes based on the inclusion
and exclusion criteria were done. After further
full-text reading, there were one article found
to be matched to answer the clinical question.
Flowchart of the searching strategy is presented
in Figure 1.

Table 1. Queries used to conduct literature searching in journal databases.

Journal

database Keywords Hits Screened
PubMed/ (((("sleep disorder") OR ("sleep problem")) OR (insomnia) AND (y_5[Filter])) AND 5 1
MEDLINE  (("post covid") OR ("after covid") AND (y_5IFilter]))) AND ("quality of life")

Cochrane sleep disorder OR sleep problem OR insomnia AND post covid OR after covid 0 0
Library AND quality of life (Word variations have been searched)

EBSCO sleep disorder OR sleep problem OR insomnia AND post covid OR after covid 0 0

AND quality of life
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Figure 1. Flow diagram of literature searching.

RESULTS

The study that included to be appraised is a
single centre cross sectional observational study
by Samir El Sayed et.al.’ Summary of the article
is presented in Table 2. Critical appraisal of the
study is presented in Table 3.

DISCUSSION

Apart from its physical burden, COVID-19
has enormous psychosocial impact. Disease itself
multiplied by forced quarantine, “infodemic”
spread via different platforms of social media
and bad experience in having COVID-19 may

Table 2. Summary of articles used in this study.

cause mental distress such as anxiety, depression,
and PTSD.**

Sleep disorder is one of the psychiatric
problems that arise during and post COVID-19
patient®. COVID-19 insomnia is manifested by
lack of sleep at night, sleepiness during the day
and increase needs for naps. It occurs due to
disrupted circadian rhythm during isolation and
increased cytokine due to infection that interfere
both non-REM and REM sleep.¢

This study found that there were sleep
problem in post COVID-19 patient based on
IST and PSQI assessment. Based on ISI, 133
(26%) and 27 (5.4%) subjects had moderate

Reference Stu.d y Subjects  Determinants Inc!u5|.on Exc_lus!on Outcomes Lgvel of
design criteria criteria evidence
(1) age ranged (1) primary
language other
Sleep problem  from 18 to 60 S
(Insomnia ears; than English;
T y ’ (2) patients Different
Cross severity index (2) must have . .
El Sayed . 500 . with well-known  domains of
sectional . (IS1) And two negative L . 2c
etal® subjects . psychiatric Quality of
study Pittsburgh PCR test for . )
. - disorders and Life (QOL)
sleep quality COVID 19 within
: under effect of
index (PSQl)) one month after :
psychotropic
recovery -
medication
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Table 3. Critical appraisal of cross-sectional study based on criteria by Center of Evidence-Based Medicine.

Article: El Sayed et al.5

1. Did the study address a clearly focused question / issue? Yes.
2. Is the research method (study design) appropriate for answering the research question? Yes.
3. Is the method of selection of the subjects (employees, teams, divisions, organizations) clearly described? Yes.
4. Could the way the sample was obtained introduce (selection) bias? Yes.
5. Was the sample of subjects representative with regard to the population to which the findings will be referred? No
6. Was the sample size based on pre-study considerations of statistical power? Yes
7. Was a satisfactory response rate achieved? Unclear
8. Are the measurements (questionnaires) likely to be valid and reliable? Yes
9. Was the statistical significance assessed? Yes
10.Are confidence intervals given for the main results? Yes
11.Could there be confounding factors that haven’t been accounted for? Yes
12.Can the results be applied to your organization? Yes

and severe clinical insomnia. Regarding global
PSQI, based on 7 components, sum of this score
was 15+4 which indicates a disturbed quality of
sleep. Other study also found high score of PSQI
in the post COVID-19 patients with persistent
anxiety, depressive disorder and sleep quality
insufficiency conducted in medical staff. There
were also case series that said some patients will
have worsening in subjective sleep quality and
problems, including sleep latency and daytime
function in 85% patient who recovered from
COVID-19 and were re-evaluated in 8 weeks
after discharge.*

There were also association between socio-
demographic data and severity of insomnia which
there was a significantly positive correlation
between age, female gender, single of marital
status, days after recovery from COVID 19,
Physical functioning, Role limitation due to
physical health, Role limitation due to emotional
problems, General health and Global PSQI.*

This study found a statistically significant
positive association between ISI and different
domains of QOL scale SF 36 including physical
health, role restriction because of physical health,
role limitation due to emotional burdens and
general wellbeing which in parallel with the
result of the study concluded impaired quality of
life (QoL) independently related to high anxiety
score, severe depressive manifestations, poorer
quality of sleep and insomnia problem.*

Cognitive Behavioral Therapy is the best
evidence-based treatment for patient during and

after COVID-19 infection. Medication may be
considered for patients with severe depressive
or anxiety disorder as well. Multicomponent
interventions include a comprehensive history,
sleep diary highlighting potential behavioral
changes, addressing dysfunctional beliefs, and
use of stimulus control, sleep restriction and
various relaxation methods based on patient and
therapist preference.’

The European CBT-1 Academy offered to: 1)
follow natural sleep rhythm on a set schedule;
2) address worry and stress by using diaries and
conversations; 3) use the bed only for sleep (and
sex); 4) share feelings via social media; 5) avoid
devices in the 1-2 h before bed; 6) engage in safe,
enjoyable activities; 6) follow healthy habits such
as regular exercise, no eating in the 2-3 h before
bed, seek natural light in the morning and then
evening dim light; and 7) relax before bedtime,
e.g. reading a book, yoga, etc.’

However, pharmacological treatment is still
preferred and used in non-severe cases because,
in some cases, CBT is not effective and not
applicable. For acute anxiety in post COVID-19
patients, short acting benzodiazepine could be
used. SSRI and SNRI, venlafaxine is the first
choice. After remission, the drug should be
continued at least several months to prevent
relapse. On the other hand, patient post COVID-19
with General Anxiety Disorder (GAD) could
use SSRI and SNRIS as the first choice and
pregabalin as the second drug choice. Other drug
that can be used are buspirone and hydroxyzine.
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Benzodiazepine used only for long treatment
therapy if the other drugs or CBT were failed.¢

Overall, the use of anti-insomnia drugs
in COVID-19 patients must be very careful
and need more attention since there were
broad spectrum of the symptoms and patient’s
comorbidity. Caution and close monitoring were
needed if anti-insomnia drugs were used together
with COVID-19 drugs because of its risk and
interaction.®

Sleep related strategies of melatonin and
sedating psychotropic medications have been
suggested as potentially beneficial in infected
COVID-19 patients. The use of melatonin in
COVID-19 patients is recommended as an
adjuvant therapy. Exogenous administration of
melatonin up to 10 mg have modestly improved
the sleep of ICU patients.” Besides its increasing
sleep parameters, it also had anti-inflamatory and
immunomodulatory effect. The essential role
of circadian sleep rhythm in the deterioration
of sleep quality during and post COVID-19
and the lack of melatonin on respiratory drive
indicate that melatonin has potential effect for
sleep disturbance related COVID-19. Melatonin
may also increase the efficacy of COVID-19
vaccination. The high safety profile and its anti-
SARS-CoV-2 effects make this drugs preferred
for treating sleep disturbace in COVID-19
patient.’

Benzodiazepine can be used judiciously in
anxious patients with COVID-19 to provide
symptom relief. The lowest possible dose of
alprazolam or lorazepam is recommended up
to 4 times daily and should be continued at
the lowest daily dose to avoid benzodiazepine
withdrawal-induced delirium. Second option
include gabapentin, anti-convulsant GABA
analogue. With both of these medications,
sedation is minimal and there is no major
respiratory depression.'”

CONCLUSION

Management of sleep during and after
COVID-19 is challenged and need to be more
analyzed to get and effective therapeutic
intervention. This EBCR revealed high score
of insomnia and sleep disturbances during the
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recovery period of COVID-19 infection, and
these problems have implications in quality of
life which must be managed during this critical
era of COVID-19.
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ABSTRACT

C. difficile infection is related to wide spectrum of disease, from self-limiting diarrhea to fulminant disease
that can cause toxic megacolon or pseudo-membrane colitis. Difficult approach to diagnose this disease is
also problem. C. difficile infection is diagnosed when diarrhea occurred in high risk patient with positive result
of GDH or NAAT test that was confirmed by positive result of toxin test. Nevertheless, there is limited choice
of treatment in Indonesia. Thus, the main priority of C. difficile infection in Indonesia is associated with its

prevention, by implementing standard precaution and use of rational antimicrobial.

Keywords: C. difficile infection, colitis, diagnosis, diarrhea, treatment.

INTRODUCTION

Clostridioides difficile (C. difficile) infection
causes wide spectrum of disease; it may cause
self-limiting diarrhea to severe and fulminant
infection such as pseudo-membrane colitis
and toxic megacolon. Several risk factors are
reported to contribute for this infection: older
age, history of hospitalization, people who lived
in healthcare facilities, or history of antimicrobial
use.! C. difficile infection is defined as C. difficile
colonization that causes diarrhea, with positive
result of C. difficile toxins or toxigenic C. difficile
is detected from feces specimen, or pseudo-
membrane colitis found by colonoscopy and/or
histopathology examination. In the patient with
risk factors and experienced diarrhea 3 times/
day, this patient should undergo C. difficile
examination.”? Nevertheless, prevalence of
community acquired C. difficile infection
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increased, because it can also occurred in patient
without prior history hospitalization.*

In the United States, C. difficile infection
is associated with 15,000-30,000 deaths/year,
while in Indonesia, studies related to C. difficile
infection is limited.'* C. difficile infection is often
undetected in Indonesia, yet higher use of over
the counter (OTC) antimicrobial in Indonesia
can lead to higher prevalence of C. difficile
infection. Study from Collins, et al (2017) that
was conducted in hospital located in Central
Java reported positive glutamate dehydrogenase
(GDH) results in 20.6% patients with detected
toxins in 5.6% patients. From culture, toxigenic
C. difficile was detected in 10.9% and non-
toxigenic was detected in 10.6%. Other results
from this study: ribotype 017 was detected in
24.3%, non-toxigenic QX 224 in 9.5%, and QX
238 and QX 108 was detected in 8.1%. This
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prevalence was higher than in neighbor countries
such as Australia (7%), Singapore (7-11%), and
Malaysia (13.7%).' Because high prevalence of
C. difficile infection and difficult diagnostic and
treatment approach of this disease, this review
article intend to explain current diagnostic and
treatment approach of C. difficile infection.

CLOSTRIDIOIDES DIFFICILE VIROLOGY

C. difficile is gram positive rod, anaerobic
bacteria that produces pathogenic spores for
gut.*® Transmission of C. difficile infection
occurred as fecal-oral transmission. Once the
C. difficile spores infected stomach, this spores
can not be disintegrated even when exposed to
acid secretion of stomach. The bacteria then
enters small gut, and exposed to bile acid that
can induce vegetative state of this bacteria. Prior
exposure to antimicrobial decreased number of
normal flora of the gut, thus induce colonization
of C. difficile in colon. This colonization then
produces C. difficile toxins.>* C. difficile toxins
inhibits polymerization of actin from host cell
and then causes cell death. In colon, this bacteria
produces spores that will exit with feces. C.
difficile is reported can withstand heat and
ethanol based disinfectant.

There are three types of toxins produced
by C. difficile bacteria, toxin A, toxin B, and
CDT. Toxin A is enterotoxin, while toxin B is
cytotoxin, thus both of these toxins play the role
to impair gut mucosa and acute inflammation that
causes colitis and diarrhea as the main clinical
manifestation."* The third toxin, CDT, which is
a binary toxin is rarely detected in host cell, yet
it is associated with inflammation and water loss
from colon."” Host immunity to fight the toxin is
associated with severity of clinical manifestation
and recurrent infection. Risk factors for C.

Table 1. Clinical characteristic of C. difficile infection.*

difficile consist of history of hospitalization,
history of antimicrobial use (clindamycin,
cephalosporin, carbapenem, fluoroquinolone,
and monobactam), and older age. Study from
Smilings, et al.® (2014) reported that antimicrobial
that is associated with C. difficile infection are
third generation cephalosporin (OR 3.2; 95% CI
1.8-5.71), clindamycin (OR 2.9; 95% CI 2-4),
forth generation cephalosporin (OR 2.14; 95%
CI1.3-3.52), carbapenem (OR 1.8; 95% CI 1.3-
2.7), cotrimoxazole (OR 1.8; 95% CI 1.3-2.7),
and fluoroquinolone (OR 1.7; 95% CI 1.2-2.4).
Other risk factors are inflammatory bowel
disease (IBD), heart disease, chronic kidney
disease, and white race.’ Table 1 explains clinical
characteristic of C. difficile infection.*

Once C. difficile enters the body, it causes
innate immune system by four virulence factor,
TcdA/TedB (or toxin A and toxin B), flagellin,
protein A (SlpA), and PG fragment. All of this
virulence factor then inducing production of
nuclear factor k3 (NF-xf3) and AP-1 protein
to release chemokine and pro-inflammatory
cytokine.” C. difficile infection is different from
C. difficile colonization. Toxigenic C. difficile
always consists of toxin B and usually consists
of toxin A. Nontoxigenic C. difficile does
not cause infection. Nevertheless, toxigenic
strain of C. difficile can cause colonization
in asymptomatic patient. For diagnosing C.
difficile infection, we need to obsereve diarrhea
as clinical manifestation of C. difficile infection
with positive result of toxin A and/or toxin B
from feces specimen.!

DIAGNOSTIC APPROACH AND
CLASSIFICATION

Active infection of C. difficile is marked by
new onset of 3 times/day diarrhea with unknown
cause. Other clinical manifestation that can occur

Characteristic Hospital-acquired

Community-acquired

Recurrent

Age (median) 72

Prior use of

Risk factors antimicrobial, PPI, IBD

Strain 078, 106

30-day mortality rate 10.6%

Prior use of antimicrobial,
heart disease, CKD, IBD

Ribotype 002, 020, 014, 015,

50-51 56-75

Older age, female, CKD, IBD,
prior use of corticosteroid,
immunocompromised

027, 078, 106 Ribotype 027

3-17% 7.8-9.3%
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is fever, nausea and vomiting, and abdominal
pain. Every patient with flare of IBD and diarrhea
as clinical manifestation is recommended to
undergo C. difficile examination. Normal result
of colonoscopy and histopathology excludes C.
difficile infection in patient with diarrhea.’ Table
1 explains clinical manifestation of C. difficile
infection.®

Patient with clinical manifestation of C.
difficile infection (diarrhea > 3 times/day)
should undergo C. difficile examination. C.
difficile examination consists of GDH or NAAT

Table 2. Clinical manifestation of C. difficile infection.®

examination. Negative results excludes C.
difficile infection, yet if the result is positive
it means the patient is recommended to
undergo toxin examination. NAAT or GDH
examination alone can not distinguish C. difficile
infection from C. difficile colonization. Repeat
examination within 7 days in the same diarrhea
episode and in asymptomatic patient are not
recommended.> Table 3 explains choices for
diagnostic examination with each sensitivity
and specificity.® Picture 1 explains algorithm for
diagnosing C. difficile infection.?

Spectrum of disease Diarrhea Other Physical examination Colonostfop_y and other
symptoms finding
Asymptomatic carrier None None Normal Normal
Simple antibiotic Mild Absent Usually normal Normal
associated diarrhea
Early colitis Profuse Nausea, Low grade fever, with/ Nonspecific patchy erythema
anorexia without mild abdominal
tenderness
Pseudo-membranous Profuse Nausea, Fever (sometimes high);  Pseudo-membrane (raised
colitis malaise, abdominal distension yellow plaque), leukocytosis
abdominal and tenderness (> 50,000/pl) with shift to the
discomfort left pattern
Fulminant colitis Usually Nausea, Toxic appearance, Endoscopy is contraindicated
profuse and abdominal high fever, abdominal in severely ill patient,
sever, may discomfort distension, tenderness leukemoid reaction,
be absent in and peritoneal sign radiographic may show
ileus or toxic colonic dilatation, mucosa;
megacolon thickening or perforation

Table 3. Choices for diagnostic examination of C. difficile infection.?

Examination Sensitivity  Specificity PPV NPV Comment

Toxigenic culture 94 99 - - Detect toxigenic strain

Not differentiate colonization from active infection
Glutamate 94-96 90-96 34-38 100 Not differentiate toxigenic and non-toxigenic
dehydrogenase strain
(GDH) Not differentiate colonization from active infection
Cell cytotoxicity 93 98 - - Detect free toxin B
neutralization assay Differentiate colonization from active infection
(CCNA)
Nucleic acid 95-96 94-98 46 100 Gene detection for toxin B
amplification testing Not differentiate colonization from active infection
(NAAT)
Enzyme 57-83 99 69-81 99 Detect free toxin

immunoassay (EIA)
toxin A and toxin B

Differentiate colonization from active infection
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Suspect of C. difficile infection

I
GDH or NAAT test

Positive result
EIA toxin test

Negative result
Not C. difficile infection

Positive result
C. difficile infection

Negative result
-Not C. difficile infection/ colonization
-False negative
-Below threshold of detection

-Start empiric treatment in high suspicion
-Consider NAAT in GDH negative result in high suspicion

-Consider other possible causes

Figure 1. Diagnostic Algorithm for C. difficile Infection.?

Classification of C. difficile infection
consists of severe disease, fulminant disease, and
recurrent disease. Severe C. difficile infection is
characterized by leucocyte > 15,000/ul or SCr >
1.5 mg/dl. From post hoc analysis of RCT study,
it was reported that leukocytosis (RR 2.29; 95%
CI1.63-3.21) and renal failure (RR 2.52; 95% CI
1.82-3.5) that occurred in C. difficile infection
were associated with failure of fidaxomicin
and vancomycin therapy.” Other definition of
severe disease comes from European Society of
Clinical Microbiology and Infectious Diseases
(ESCMID), which defines severe C. difficile
infection as infection with fever > 38.5°C,
leukocytosis with leucocyte count of > 15,000/
pl, and rise in SCr > 50% above baseline.”
Fulminant C. difficile infection is characterized
by criteria of severe disease and hypotension or
shock or ileus or toxic megacolon. Fulminant
disease is associated with needs of colectomy,
increased risk of mortality after procedure,
or increased risk of death. Other predictor for
poor prognosis includes hypoalbuminemia,
eosinophilia, fecal calprotectin > 2,000 ug/g,
and fever > 38.5°C. Hypoalbuminemia is marker
of protein loss in the condition of colopathy and
host defense mechanism to bind toxin A or B,
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thus it promotes proteolytic formation to gut
epithelial and avoid cytotoxic effect of infection.’

Recurrent infection is characterized as
recurrent episode of diarrhea with positive
result of confirmation test (NAAT or EIA)
within 8-12 weeks after initial treatment of C.
difficile infection. Outcome of recurrent infection
divides into 2 categories: clinical recover (no
diarrhea episode and no recurrent diarrhea)
and bacteriologic recover (clinical recover and
negative result from feces test).’

PRIMARY AND SECONDARY PREVENTION

Prevention of C. difficile infection includes
standard precautions such as use of gloves
(handschoen) and gown, wash hands with water
and soap and implementation of hand hygiene
for health workers, family, or caregiver who treat
C. difficile infection patients.”* Other primary
prevention of C. difficile infection includes
rational use of antimicrobial.® Patient with C.
difficile infection room and bathroom should
be separated with other patient, until 48 hours
after diarrhea resolved. Asymptomatic patient
is carrier of C. difficile infection, yet this group
of patient does not have to be isolated from
other patient.>* Probiotic (living microorganism



Vol 55 « Number 2 « April 2023

Current Diagnostic and Treatment Approach of Clostridioides difficile

with good effect for health, due to colonization
of this microorganism is related to inhibition
of pathogenic microorganism, modulation
of immune system, and protect gut mucosa
integrity) is not recommended as primary and
secondary prophylaxis for C. difficile infection.?
Fecal microbiota transplantation (FMT), a
new prevention approach of C. difficile infection,
is recommended to prevent recurrent infection.
Gut has normal flora that can inhibits or as
competitor for pathogenic microorganism. In
patient with proliferation of C. difficile, reduced
number of normal gut flora is observed; thus
FMT is thought to be a better option to increase
number of normal gut flora that comes from
healthy person.!! FMT is administered during
colonoscopy procedure or by capsule. Both
of this administration of FMT is not different
statistically from studies, but if it can not be
done other approach is by enema administration.
From RCT study, enema administration of FMT
is not different statistically with placebo, thus it
is better if FMT was administered by capsule or
colonoscopy. Enema FMT can be considered in
children with C. difficile infection. Repeat dose
of FMT can be given 8 weeks after the first dose.?
Adverse effect of FMT administration is
abdominal cramp, bloating, abdominal pain,
nausea, diarrhea, constipation, and sub-febrile
fever. Risk of other pathogenic infection
is also observed with FMT administration.
From study, it was reported that bacteremia
from extended spectrum beta lactamases
(ESBL) Escherichia coli can occur in FMT
administration. FMT administration can also
causes perforation, gastrointestinal bleeding,
and sedation complication. Failure of FMT is
defined as recurrent diarrhea with positive result
of C. difficile. Administration of FMT from
colonoscopy procedure or antimicrobial can be
given in this situation.’ Donor candidate for FMT
should be screened from HIV, hepatitis A, B, and
C, viral, bacterial, and parasite infection.!!
Medical treatment for prevention of C.
difficile infection consists of antimicrobial use
or bezlotoxumab (BEZ). Oral vancomycin
with the dose of 125 mg daily can be offered
in patient who is not FMT candidate, relapse
after FMT administration, or high risk of

recurrent C. difficile infection. This approach
can be offered in older patient (age > 65 years
old) or immunocompromised patient.* BEZ is
monoclonal antibody that can bind with toxin
B of C. difficile and can inhibit the toxin from
attachment to gastrointestinal cell thus it can
prevent colon cell damage. BEZ should be
considered in older age (age > 65 years old) with
other criteria that consists of severe infection,
immunocompromised patient, or recurrent
infection of C. difficile within 6 months. BEZ
should be used with caution in patient with
heart failure or other heart comorbid. BEZ is
administer in the dose of 10 mg/kg/day in 60
minutes, antibody can be detected 3 months after
administration.*'?

MANAGEMENT

Based on newest guidelines from American
College of Gastroenterology (ACG) 2021,
management of C. difficile infection with
antimicrobial consists of
* Initial treatment for non-severe infection:

oral vancomycin 125 mg q.d.s. or oral

fidaxomicin 200 mg b.i.d. for 10 days
e Initial treatment for low risk and non-severe

infection: oral metronidazole 500 mg t.i.d.

for 10 days
» Initial treatment for severe infection: oral

vancomycin 125 mg q.d. or oral fidaxomicin

200 mg b.i.d. for 10 days
*  Fulminant disease: fluid resuscitation

followed by oral vancomycin 500 mg q.d.s.

within 48-72 hours, or in combination with

intravenous metronidazole 500 mg t.i.d..

FMT should be considered in patient that

refractory from antimicrobial therapy and

poor candidate of surgery procedure
* lleus patient: enema vancomycin 500 mg

g.d.s. IBD patient: oral vancomycin 125 mg

q.d.s. for 14 days
* Immunocompromised patient: vancomycin

or fidaxomicin as antimicrobial
* Pregnant or lactation: vancomycin as

antimicrobial®

Table 4 explains antimicrobial
recommendation from Infectious Disease Society
of America (IDSA) 2021."
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Table 4. Antimicrobial recommendation from Infectious Disease Society of America (IDSA) 20212

Clinical manifestation

Recommended treatment

Comments

Initial episode

First recurrent disease

Second or subsequent
recurrent disease

Fulminant infection

Preferred: oral fidaxomicin 200 mg b.i.d. for 10
days

Alternative: oral vancomycin 125 mg q.d.s. for
10 days

Alternative for non-severe disease: oral
metronidazole 500 t.i.d. 10-14 days

Preferred: oral fidaxomicin 200 mg b.i.d. for 10
days or 200 mg b.i.d. for 5 days followed by
once every other day for 20 days

Alternative: oral vancomycin 125 mg q.d.s. for
10 days or in tapered and pulsed regimen

Adjunctive: intravenous BEZ 10 mg/kg during
antimicrobial administration

Oral fidaxomicin 200 mg b.i.d. for 10 days or
200 mg b.i.d. for 5 days followed by once every
other day for 20 days

Oral vancomycin in tapered and pulsed
regimen

Oral vancomycin 125 mg q.d.s. for 10 days
followed by rifaximin 125 mg t.i.d. for 20 days
FMT

Adjunctive: intravenous BEZ 10 mg/kg during
antimicrobial administration

Oral or NGT administration of vancomycin

500 mg g.d.s. Combination with intravenous
metronidazole 500 mg t.i.d. should be
considered in ileus patient

Rectal instillation of vancomycin in ileus patient

Non-severe disease: leucocyte
< 15,000/pl and SCr < 1.5 mg/dl

If metronidazole is given in the first
treatment, consider oral vancomycin
Tapered/pulsed vancomycin regimen:
125 mg q.d.s. for 10-14 days, followed
by 125 mg b.i.d. for 7 days, 125 mg
o.d. for 7 days, then every 2-3 days for
2-8 weeks

Antimicrobial should be offered first
then FMT

Fulminant: hypotension or shock, ileus,
toxic megacolon

Fidaxomicin is superior to prevent recurrent
C. difficile infection, followed by vancomycin,
and then metronidazole. Low risk patient
(younger patient with less comorbid) can be
treated with metronidazole; this treatment is
also cost-effective in this group of patient. Other
antimicrobial that is studied for C. difficile
infection treatment are teicoplanin, nitazoxanide,
surotomycin, cadazolid, and ridinilazole.>!*!*
Other approach of antibody based therapy that
has been studied for treatment of C. difficile
infection beside BEZ, included intravenous
immunoglobulin (IVIG). Yet, current study
regarding use of IVIG in C. difficile infection
is not associated with improve mortality,
colectomy, and hospital duration.'

Antimotility agent such as loperamide without
antimicrobial administration in fulminant disease
is not recommended, due to trapped of C. difficile
toxin can increase risk of toxic megacolon. If
the patient is already in antimicrobial therapy,
antimotility treatment can be considered.
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Cholestyramine is not recommended as C.
difficile infection treatment, moreover in patient
with vancomycin administration due to drug
interaction between this two drugs. high fiber
diet should be considered in C. difficile infection,
because it can increase gut microbiota and reduce
C. difficile.?

Fulminant C. difficile infection should be
treated in multidisciplinary approach, involving
gastroenterologist, infection specialty, critical
care, and surgeon. Supportive treatment with
fluid resuscitation is administered with the
target of normal urine output (0.5-1 ml/kg/
hour) and renal function. Antimicrobial is
recommended with option and dose as previously
stated. In ileus patient, enema vancomycin is
recommended, due to more effective delivery
of treatment compared to oral administration
of drug. Combination with metronidazole
should be considered, because metronidazole
has greater delivery to colon in ileus patient
compared to oral vancomycin.’?
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Surgery should be done with colectomy
and end ileostomy and stapled rectal stump or
diverting loop ileostomy with colon lavage and
intraluminal vancomycin for 10 days. Surgery is
recommended in patient with fulminant disease
and followed by toxic megacolon, ischemia, or
perforation of the gut. FMT is also recommended
in fulminant or severe infection, with colonoscopy
approach, especially in pseudo-membrane
disease. FMT can be administered 3-5 days until
loss of pseudo-membrane. FMT administration
is also associated with reduce risk of colectomy
and sepsis. Recurrent infection should be treated
with different antimicrobial with initial therapy.
For patient with vancomycin and metronidazole
as initial therapy, for recurrent infection this
patient should be treated with fidaxomicin.
Metronidazole is not recommended in recurrent
infection. Anti-secretory agent such as proton
pump inhibitor (PPI) should be continued once
it is started.’

Patients with IBD exposed to higher risk
of C. difficile infection due to corticosteroid
and biological agent (infliximab, adalimumab)
exposure, more comorbid, hospitalization history
and repeat visit to hospital to control their disease.
C. difficile infection in IBD increase risk of
colectomy. In patient with IBD, oral vancomycin
4 x 125 mf should be given of minimal 14 days.
In flare IBD, immunosuppressive agent should
not be stopped, yet if the symptom does not
improve after C. difficile infection treatment,
escalation of immunosuppressive agent should
be considered.’

In special population such as lactating or
pregnant women, vancomycin is antimicrobial
of choice, because higher risk of failure with
metronidazole therapy. Fidaxomicin should be
avoided in lactating or pregnant women, while
FMT should be avoided in pregnancy. Vancomycin
1s not transferred in breast milk, thus it is safe to
give to lactating women. Immunocompromised
patient can be given vancomycin or fidaxomicin.
In immunocompromised patient, C. difficile
is easier to occur, with high risk of severe and
recurrent disease. This risk increased due to
history of hospitalization, neutropenia, history
of antimicrobial and immunosuppressive
agent. Increased risk occurred in HIV patient

with CD4 < 50 cell/mm? and multiple organ
transplantation.’

CONCLUSION

Due to high spectrum of disease, diagnostic
and management approach of C. difficile
infection should be noticed. For patient with
high risk of this infection (older age, history of
hospitalization, history of antimicrobial use)
that experience diarrhea 3 times/day, GDH or
NAAT test should be conducted. Negative result
defined negative C. difficile infection, while
positive result should be confirmed with toxin
detection. If the toxin detection is positive, thus
the patient is diagnosed with C. difficile infection.
Antimicrobial agent should be administered
based on initial or recurrent disease, severity of
disease, with FMT, BEZ as adjunctive treatment
to prevent recurrent infection. Unfortunately,
choices of treatment is not much in Indonesia,
because the only option of antimicrobial that
is available is metronidazole. Thus, primary
prevention by implementing standard precaution
and rational use of antimicrobial should be
primary priority in limited resource country.
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