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Review Article

Effect of early versus late rehabilitation on

stroke outcome: Findings from meta-analysis

Abdulrahman Alharbi
Department of Neurology, College of Internal Medicine, Majmaah University, Majmaah 11952, Saudi Arabia

Kuwait Medical Journal 2023; 55 (2): 104 - 112

ABSTRACT

Objective: To compare early versus late rehabilitation in
terms of quality of life, length of hospital stay and mortality
Design: A systematic search was performed on PubMed,
EMBASE and Cochrane Central Register of Controlled Trials.
Setting: Meta-analysis review

Subjects: Compare the effects of early versus late
rehabilitation on quality of life, length of hospital stay and
mortality

Intervention(s): Findings of several surveys were included
and analyzed in this study.

Main outcome measures: Rehabilitation after stroke episode
undoubtedly has its beneficial effects. However, when
to start rehabilitation (early or late) is a question yet to be
answered. Effect of early versus late rehabilitation on quality

of life, length of hospital stay and mortality was studied.
Results: Three of five selected studies were cohort and two
were observational. Pooled risk ratio was the summary
measure for dichotomous variables like Barthel index,
recovery rate and mortality. For continuous variables like
length of hospital stay, standard mean difference was
calculated using random effects model. Heterogeneity
coefficient was also calculated for outcome measure.
Conclusion: Early rehabilitation provides better quality
of life, short hospital stay and higher survival rate, but
the findings were statistically insignificant due to the
heterogeneity of studies. Elaborate cohort studies with large
sample sizes and long follow up durations are needed to
reach a conclusion.

KEY WORDS: early rehabilitation, late rehabilitation, meta-analysis, stroke

INTRODUCTION

Stroke is one of the leading causes of morbidity
and mortality worldwide. Every year, a significant
number of people are left with residual disabilities
ranging from mild to severe; thus hampering day-
to-day activities!"l. Proper rehabilitation measures
commenced at appropriate time can definitely
improve both short term as well as long term
outcomes, along with enhancing quality of life. The
rehabilitation program aims at restoring the affected
functions, empowering the person by teaching new
ways to perform daily activities, and providing critical
education to families on how to look after a stroke
survivor*®l.

Over the past three decades, thousands of
randomized controlled trials (RCTs) and cohort
studies have been conducted to design and explore

Address correspondence to:

various rehabilitation strategies for different stroke
outcomes. Systematic reviews and meta-analysis
have been conducted to find evidence on which of
these rehabilitation strategies perform the best!*”
M. However, to conduct a RCT for testing the
rehabilitation strategies in itself is a tedious thing.
This is because, for a well implemented RCT, it cannot
technically be possible to blind the patients as well as
the therapist of the intervention. Hence, most of the
trials are single blinded studies. Secondly, there are
varied outcomes of a stroke. Hence, the rehabilitation
strategies are usually tailor made to meet the needs
of the patient. So, it gets difficult to test a particular
intervention. Thirdly, most of the interventions target
to recover a specific body function. So, it is difficult to
assess the outcome of intervention in a holistic manner.
Therefore, most of the reviews and meta-analysis

Dr. Abdulrahman Obaid Alharbi, Associate professor, Department of Neurology, College of Internal Medicine, Majmaah University, Majmaah 11952,

Saudi Arabia. Tel: +966 555172572; E-mail: abdrahalharabi@yahoo.com
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which have been conducted so far focus on exploring
the effectiveness of individual interventions, like
interventions for improving locomotor function or
improving vision or some neurological deficit!!'2.
However, none of the reviews so far have assessed the
effect of multiple interventions on overall well-being
of a stroke survivor.

The second issue which remains ambiguous in
the literature, apart from which type of intervention
is better for stroke survivors, is the time period for
starting the intervention. Though the studies and
experts indicate that the rehabilitation measures should
be started as soon as the diagnosis is made and the
patient has overcome medical emergency after stroke.
A number of trials and studies have been done, but
they have initiated rehabilitation measures at varied
time periods. A few studies started the interventions as
early as within 24 hours!®!. On the other hand, a few
studies tested the intervention at one week, two weeks,
three weeks and even one year after the stroke episode
among stroke survivors. Therefore, the effectiveness
of rehabilitation intervention would largely vary with
varied time periods.

The biggest limitation reported while conducting
these studies is the time period that the rehabilitation
process was initiated. This is because there are no
clear guidelines or consensus on time for initiating
the intervention. However, the question of when to
start with the rehabilitation process remains unsettled
and unanswered in the literature. Hence, the current
meta-analysis was conducted with an aim to find out
the appropriate time for starting the rehabilitation
process after the stroke incident. This study compares
the effectiveness of early versus late rehabilitation on
stroke outcomes in terms of quality of life and patient
survival.

Null hypothesis

There is no difference in the early initiation of
rehabilitation measures as compared to late initiation
among stroke survivors in terms of quality of life and
patient survival rate.

METHODOLOGY

We have done this meta-analysis as per the standard
guidelines of Cochrane Collaboration. We used the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses and Meta-analysis of Observational
Studies in Epidemiology to report a systematic review
and meta-analysis of RCTs and cohort studies!!®!.

Study population/ exposure group: First time stroke
survivors

Interventions to be compared: Early initiation of
rehabilitation versus late initiation of rehabilitation

Outcome measures

1. Quality of life (dependence, restriction of mobility,
risk of fall)

2. Survival rate

Operational definitions

Early initiation of rehabilitation: It implies that the
rehabilitation was started within seven days of stroke
episode (excluding the studies which initiated the
rehabilitation within 24 hours of stroke)

Late initiation of rehabilitation: It means that the
rehabilitation process was started after 7 days but less
than 60 days post stroke episode.

Study selection

We decided to include all RCTs as well as
prospective cohort studies which have compared the
effectiveness of early vs late initiation of more than one
rehabilitation interventions among first time stroke
survivors from January 2000 till April 2019.

Inclusion criteria:

1. RCTs and cohort studies with at least 25 study
participants in each group

2. Studies whichhave compared the effect of more than
one rehabilitation interventions like locomotor,
sensory, cognitive, neurological etc. in combination.

3. Studies which had initiated the intervention within
7 days of stroke (maybe between 24 hours and 3
days or after 3 days or after 5 days but less than 7
days). We have considered this as an early initiation
of rehabilitation group.

4. Studies which had initiated the intervention after
7 days of stroke (maybe between 1-2 weeks or at
one month or two months but less than 60 days).
We have considered this as late initiation of
rehabilitation group.

Study selection: The following data sources were
searched for all RCTs and prospective cohort- control
studies:

PubMed,

EMBASE/ Excerpta Medica,

Cochrane Central Register of Controlled Trials,
Google Scholar,

Reference lists.

Search strategies were independently designed
and performed by two separate investigators.
We used the following MeSH terms or keywords
in different combinations and permutations for
searching studies from January 2000 to April 2019
in advanced PubMed search: “early rehabilitation,”
“late rehabilitation,” “stroke,” “hemodiafiltration,”
“dialysis”,  “continuous renal replacement
therapy” and “slow low efficiency dialysis and its
synonyms”.

© a0 o
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The search strategies described above provided
a list of studies. The titles and abstracts of all the
retrieved studies were screened independently by
two authors. The irrelevant studies were discarded
in the first attempt based on inclusion and exclusion
criteria. Later on, the full-text version of the shortlisted
studies was analyzed for the presence of a measurable
outcome variable in terms of:

a. Quality oflife: Weused proxy variablesforassessing
the quality of life like physical dependence of
stroke survivor on caretakers after rehabilitation,
restriction of mobility which means how severe
was the locomotor disability to hamper the patient
mobility after rehabilitation, and risk of fall which
implied how well the patient could balance himself
to avoid the fall.

b. Survival rate: This indicated the number of patients
who survived by the end of follow up period
out of the total number of patients enrolled for
rehabilitation in both the groups.

We did not pose any restrictions on the language of
the articles as most of the articles could be translated
by the google translate tool; which most of the journals
supported for language conversion. However, at the
end, we chose only full text articles where detailed
data was available for extraction and analysis.

Data extraction

We extracted the following study features:
first author, publication year, country, number of
participants in each group, renal replacement therapy
modalities, number of deaths in each group, number
of patients who had 100% kidney recovery, number
of patients who were dependent on dialysis after
treatment, fluid removal rates in liter/24 hours in both
treatment groups, length of stay in intensive care unit
(ICU) (days), and clearance rates of serum uric acid,
serum creatinine and serum phosphate among two
groups. Outcomes reported in two or more articles
were extracted for meta-analysis.

Quality assessment of studies

Internal validity of RCTs was assessed using the
Cochrane Risk of Bias Tool, while quality of prospective
cohort studies were assessed using the Newcastle
Ottawa scale.

Data analysis

Extracted data was entered and analyzed by
using Revman 5.3. Before the analysis, data were
standardized into equivalent units. For dichotomous
variables such as mortality, rates in the experimental
(SLEDD/ EDD) and control (CRRT) groups were
expressed as rate ratio and 95% CI. For continuous
variables such as length of ICU stay, fluid removal, and

Total studies searched after
applying MeSH terms= 1035

37 studies were rejected after going
through title

A 4

Abstract reviewed= 998

1. Most of the studies were focusing on
efficacy of type of intervention rather than
comparing their time periods (936)

2. Most of the studies considered
intervention between one month and four
months as early intervention period (59).

2. Few studies which compared the early
vs late rehabilitation but did not provide

data for within 7 days of early period (3)(*:
2]

Studies included in the analysis= S5 studies

Figure 1: Flowchart showing the selection of studies.
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Table 1: Matrix of selected studies
First 5 Total Days on which Sample Mean Sex (% \'N¥10 Follow up
author, Design Country  sample " Type of rehab  administered 3
A rehab started size age males) period
year size the rehab
Khasruet Prospective  Bangladesh ~ 220  0-24 hours 25 62.5 52 NA Physiatrist 3and 12
al, 2017 cohort 25-72 hours 100 weeks
4-7 days 55
8-60 days 40
Musicco  Cohort Italy 1716 up to 7 days 515 716 50.9  Exercise, NA At
et al, 2003 8-14 days 264 occupational, discharge
15-30 days 489 cognitive and after
More than 1 6 months
month 448
Nessaet  Cohort Bangladesh 48 0-1 week 26 NA NA  Infrared Physiotherapist 2 weeks
al, 2009 1-2 weeks 12 radiation,
2-3 weeks 9 exercises,
till 4 weeks 1 speech therapy,
occupational,
personal care
Usmanet  Cross- Pakistan 100 0-3 days 69 NA 61  Mobilization =~ Physiotherapist NA
al, 2014 sectional more than 3 days 31
Yagietal, Retrospective Japan 1,00,791 0-3 days 74229 728 618 Occupational ~ Neurological NA
2017 observational More than 3 26562 specialist,
study Occupational
therapist,
speech
therapist

biochemical parameters, mean difference and 95% CI
were calculated for each study. Heterogeneity in the
studies was evaluated using the Cochrane Q test and
I? statistic to assess the degree of inter study variation.
I? values of 0% to 24.9%, 25% to 49.9%, 50% to 74.9%,
and 75% to 100% were considered as having no, mild,
moderate and significant thresholds for statistical
heterogeneity.

LITERATURE REVIEW

Some surveys have been conducted in this field
throughout the world. Paolucci et all'”! examined
the effect of early versus delayed inpatient stroke
rehabilitation in Italy. They showed that the fast onset—
admission interval (OAI) subgroup had significantly
higher treatment effectiveness than the medium
(P<0.05) and the extended OAI groups (P<0.005). Early
intervention was associated with five times greater
risk of dropout than delayed treatment. In another
survey, Morreale et all' examined the effects of early
versus delayed rehabilitation treatment in hemiplegic
patients with ischemic stroke. They reported that
Barthel Index significantly changed between early
versus delayed groups at 12 months (P=0.01).
Motricity index in both upper (P=0.01) and lower
limbs (P=0.001) and six-minute walking test (P=0.01)
increased in early versus delayed groups regardless
of rehabilitation schedule. They revealed that the
rehabilitation technique did not affect long term
motor recovery. Tong et all' reported that post-stroke

rehabilitation at 48 hours might be helpful. Very early
intensive mobilization did not lead to a favorable
outcome at 3 months. Langhorne et al?” stated that
very early mobilization did not increase the number
of people who survived or made a good recovery after
stroke. Additionally, very early mobilization may
reduce the length of stay in the hospital. However,
results from the single largest trial and an analysis of
trials that started mobilizing participants very early
raised the concern that starting intensive mobilization
within 24 hours of a stroke may carry some increased
risk, at least for some people with stroke. This
potential risk needs to be clarified.

Overall, trials of rehabilitation in the first two
weeks after stroke are scarce. In the realm of very
early mobilization, one large and one small trial found
potential harm from mobilizing patients within the first
24 hours after stroke, and only one small trial found
benefit in doing so. For the upper extremity, constraint-
induced movement therapy appears to have benefit
when started within 2 weeks of stroke. Evidence for
non-invasive brain stimulation in the acute period
remains scant and inconclusive. For aphasia, the
evidence is mixed, but intensive early therapy might
benefit patients with severe aphasia. Mirror therapy
that began early after stroke shows promise for the
alleviation of neglect. Novel approaches to treating
dysphagia early after stroke appear promising, but the
high rate of spontaneous improvement makes their
benefit challenging to gauge!'l.
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RESULTS

Study selection
The combined literature search identified around

1035 studies which contained the MeSH terms either
in the title or abstract. After reviewing the title, we
included 998 studies for abstract review. Finally, only
five studies matched the inclusion criteria™*I. We
decided to include the following types of studies in
our review:

1. Studies providing data or which have compared
the early intervention (within 7 days) with late
intervention (more than 7 days but less than 60
days).

2. Studies which provided more than one type of
rehabilitation to the stroke survivors.

The excluded studies were rejected on various
grounds described in Figure 1. The eligible studies
were conducted between years 2003 and 2017. Out of
the five eligible studies, three were cohort studies®!
and two were observational ones carried out among
different parts of the world, as depicted in Table 121,

The total population covered was 1,02,875. Of
these, 27,856 (27%) individuals were rehabilitated
after a period of seven days post stroke but the rest
were rehabilitated within 7 days of stroke. The mean
age of study participants varied from 62 to 74 years.

Assessment of methodological quality

Newcastle Ottawa scale was used to assess bias
among observational and cohort study as presented
in Table 2. It was assessed that selection and allocation
of exposure to both groups was well defined in all
the studies. However, only two studies had analyzed
the data both age- and sex-wise. Follow up period
was mentioned in three studies only. Of these three
studies, only two studies had an adequately long
follow up period.

Outcome 1: Length of hospital stay
The summary mean difference of selected
studies indicated that there was no significant

Std. Mean Difference
IV, Random, 95% CI

| |
I I

-50 0 50
Late Early

-100 100

Figure 2: Length of hospital stay among two groups of stroke
patients.

difference in the mean days of hospital stay as
shown in Table 3* 26l The heterogeneity among
the studies was found to be 100% (mean difference=
-123.77, 95% Cl= -273.76 to 26.21, P=0.11) (Figure 2).

Outcome 2: Restricted mobility

This meta-analysis showed that there was no
significant difference in the number of stroke patients
having restricted mobility between those who were
rehabilitated within seven days and those who were
rehabilitated after 7 days®!. The heterogeneity was
found to be 8% among the selected studies as depicted
in Table 4 and Figure 3 [RR=1.15 (0.75-1.74), P=0.52].

Outcome 3: Difference in Barthel index

This meta-analysis showed that there was no
significant difference in the Barthel index (quality of
life) between patients who were rehabilitated within
seven days and those who were rehabilitated after 7
days/®%l. The heterogeneity was found to be 83% (very
high) among the selected studies as depicted in Table 5
and Figure 4 [RR=8.18 (0.51-130.90), P=0.14].

Table 2: Bias matrix for prospective cohort studies

Musicco et al, Nessaetal, Usman etal, Khasru et al, Yagi et al

Parameters of NOS scale 2003 2009 2014 2017 %017
Representatives of exposed cohort Low Low Low Low Low
Selection of non- exposed cohorts Low Low Low Low Low
Ascertainment of exposure Low Low Low Low Low
Outcome of interest not present Low Low Low Low Low
Comparability of cohort (age-wise) Low High High High Low
Comparability of cohort (severity of illness wise) Low High High High Low
Assessment of outcome Low Low High High Low
Was follow-up long enough Low Low High Low High
Adequacy of follow up of cohorts Low Low High High High

NOS: Newcastle Ottawa scale
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Table 3: Length of hospital stay among two groups of stroke patients

Early Late Std. Mean Difference
Study or subgroup
Mean SD Total Mean SD Total Percentage IV, Random, 95% CI
Yagi et al, 2017 19 0.01 74,229 24 0.01 26,562 25 -500.00 [-502.18, -497.81]
(0-3 days vs more than 1 week)
Nessa et al, 2009 87.89 22.04 26 67 18.97 12 25 0.97 [0.25, 1.69]
(0-1 week vs 1-2 weeks)
Nessa et al, 2009 87.89 22.04 26 47.67 12.68 9 25 1.95[1.05, 2.85]
(0-1 week vs 2-3 weeks)
Nessa et al, 2009 87.89 22.04 26 43 0.01 1 25 1.98 [-0.10, 4.05]
(0-1 week vs 3-4 weeks)
Total (95% CI) 74,307 26,584 100 -123.77 [-273.76, 26.21]
Heterogeneity: Tau? = 23422.60; Chi? =190871.14, df =3
Test for overall effect: Z=1.62 (P =0.11)
(P<0.00001); I2 = 100%
I days and those who were rehabilitated after 7 days!=.
tek mato The heterogeneity was found to be 0% among the
M-H, Random, 95% CI . . . .
selected studies as depicted in Table 7 and Figure 6
[RR=1.00 (0.98-1.03), P=0.83, I*=0%].
—
DISCUSSION
We conducted this meta-analysis and identified
five original studies that compared the effects of early
rehabilitation and late rehabilitation among 1,02,875
I 'r . 5 i stroke survivors in terms of length of hospital stay,
0-01 0.1 ! 10 100 quality of life, mobilization after stroke and their
Early Late

Figure 3: Difference in mobility before and after rehabilitation
between early and late rehabilitation groups.

Outcome 4: Full recovery rate

This meta-analysis showed that there was no
significant difference in the full recovery rate of
patients between those who were rehabilitated within
seven days and those who were rehabilitated after 7
days??#l. The heterogeneity was found to be high
(76%) among the selected studies as depicted in Table
6 and Figure 5 [RR=1.29 (0.60-2.76), P=0.52].

Outcome 5: Survival rate

survival. We found that there was no significant

Risk Ratio
M-H, Random, 95% CI

I

. . 0.01 0.1 1 10 100

. "ljh}S met.a-analys1§ showed jchat there was o Late Early

significant difference in the survival rate of patients ) )

between those who were rehabilitated within seven ~ Figure 4 Barthel indexamong two groups.

Table 4: Difference in mobility before and after rehabilitation between early and late rehabilitation groups

Late Early Risk Ratio
Study or subgroup
Events Total Events Total Weight  M-H, Random, 95% CI

Khasru et al, 2017 (4-7 days vs 8-60 days) 10 55 10 40 27.1% 0.7310.33, 1.58]
Khasru et al, 2017 (25-72 hours vs 8-60 days) 30 100 10 40 41.7% 1.20[0.65, 2.22]
Khasru et al, 2017 (0-24 hours vs 8-60 days) 10 25 10 40 31.2% 1.60 [0.78, 3.29]
Heterogenicity: Tau?= 0.01; Chi*=2.17, df=2 (P=0.34), I*= 8%
Test for overall effect” Z = 0.64 (P=0.52) 180 120 100.0% 1.15[0.75, 1.74]
Total (95% CI) 50 30

Total events
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Table 5: Barthel index among two groups

Study or subgroup Early event

Total

Risk ratio

Total M-H, Random, 95% CI

Late event Weight

Khasru et al, 2017 (0-24 hours vs 8-60 days) 0
Yagi et al, 2017 (0-3 days vs more than 1 week) 33,013
Khasru et al, 2017 (25-72 hours vs 8-60 days) 30
Khasru et al, 2017 (4-7 days vs 8-60 days) 30
Total (95% CI)

Total events 33,073

25 0
74,229
100 0 40
55 0 40

74,409

40 Not estimable
26,562 41.4% 1.11[1.10, 1.13]
29.3% 24.76 [1.55, 395.48]
29.3% 44.66 [2.81, 709.34]

10,600

10,600 26,682 100.0% 8.16 [0.51, 130.90]

Heterogenicity: Tau’= 4.85; Chi’= 11.72, df=2 (P=0.03), I’= 83%
Test for overall effect: Z=1.48 (P=0.14).

difference for these parameters among the two groups.
However, the measure of effect, i.e. risk ratios for
Barthel index, mobility restriction and survival rates
were better among stroke patients whose rehabilitation
was started within a week after the stroke episode as
compared to the late group.

This finding may be attributed to a number of
factors both related to individual studies as well as
process of meta-analysis. The first reason is that all
the studies included in the analysis have described
the effectiveness of early vs late rehabilitation in terms
of varied outcome measures. That's why, in spite of
limiting the number of outcomes for the meta-analysis,
only 2-3 studies out of five described the outcome
of interest™?, This in turn reduces the total sample
size for the summary measures in meta-analysis. The

Risk Ratio
M-H, Random, 95% CI

/P

0.1 1 10
Early Late

Figure 5: Full recovery rate among two groups.

Risk Ratio
M-H, Random, 95% CI

| ] ]
I I 1 1

0.01 0.1 1 10 100
Late Early

Figure 6: Survival rate of stroke patients between early vs late
rehabilitation groups.

second reason is the small sample size of individual
studies as mentioned in Table 6. The third reason is
the high heterogeneity among individual studies due
to varied geographical distributions, different types of
rehabilitation modalities given for varied time periods,
difference in the type of setting or personnel who
administered the rehab and also, difference in the type
of stroke for which rehab was given. The fourth reason
is the presence of bias in individual studies as depicted
in Table 7. All these factors influence the effect size of
the study and in turn, the summary measure in the
analysis, which leads to insignificant findings in the
meta- analysis.

Table 6: Full recovery rate among two groups

Study or subgroup Early event  Total Lateevent Total Weight MH, 15: 1511;5;:095% I
Khasru et al. 2017 (4-7 days vs 8-60 days) 5 55 10 40 21.3% 0.36[0.13, 0.98]
Khasru et al. 2017 (25-72 hours vs 8-60 days) 30 100 10 40 27.5% 1.20[0.65, 2.22]
Khasru et al. 2017 (0-24 hours vs 8-60 days) 10 25 10 40 25.8% 1.60[0.78, 3.29]
Usman et al. 2014 (0-3 days vs more than one week) 43 69 6 31 25.4% 3.22[1.53, 6.76]
Total (95% CI) 249 151 100.0% 1.2910.60, 2.76]
Total events 88 36

Heterogeneity: Tau? = 0.45; Chi2 = 12.32, df =3 (P = 0.006); I> = 76%
Test for overall effect: Z=0.65 (P = 0.52)
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Table 7: Survival rate of stroke patients between early vs late rehabilitation groups

Study or subgroup Early event  Total Lateevent Total Weight MH, I?al lsllc(i;;:i(;S" % CI

Khasru et al, 2017 (4-7 days vs 8-60 days) 55 55 40 40 30.5% 1.00[0.96, 1.04]
Khasru et al, 2017 (25-72 hours vs 8-60 days) 100 100 40 40 40.3% 1.00[0.96, 1.04]
Khasru et al, 2017 (0-24 hours vs 8-60 days) 25 25 40 40 13.4% 1.00 [0.94, 1.07]
Musicco et al, 2003 (7 days vs 8-14 days) 326 515 166 264 42% 1.01[0.90, 1.13]
Musicco et al, 2003 (7 days vs 15-30 days) 326 515 305 489 6.0% 1.01[0.92, 1.12]
Musicco et al, 2003 (7 days vs more than one month) 326 515 277 448 5.6% 1.0210.93, 1.13]
Total (95% CI)

Total events 1158 1725 868 1321 100.0% 1.00[0.98, 1.03]

Heterogeneity: Tau? = 0.00; Chi? =1.15, df =5 (P =0.95); I*= 0%
Test for overall effect: Z=0.21 (P =0.83)

The second part of the discussion is based on the
novel methodology we have used to analyse the data
in this analysis, which may be considered a strength of
this type of meta-analysis. Here, there has been an age
long unsettled debate on deciding the cut-off to define
early and late rehabilitation. For instance, Bernhardt
et al and Indrevik et al considered early rehabilitation
to be within 24 hours of the stroke episode. Similarly,
Kelly-Hayes suggested the cut-off of less than 72
hours to be early, Cifu considered early to be within
3-30 days and Teasell mentioned it to be less than 30
days!””?l. However, the recent guidelines suggest that
as soon as the patient gets stabilized from stroke and
is out of life threatening episode, the rehabilitation
must begin®!. Hence, a few researchers like Bernhardt
et al planned RCTs exploring the effect of intensive
rehabilitation within 24 hours as very early vs late
rehabilitation, and it was concluded that very early
rehabilitation within 24 hours could actually harm
the recovery of the patient instead of speeding up
the rehabilitation. Hence, we decided to exclude the
studies which implemented rehabilitation within 24
hours and decided to include the studies considering
early rehabilitation period from more than 24 hours
but less than 7 days. Any rehabilitation that was
started between 7 days to 60 days was treated as late
rehabilitation period.

The next problem we faced during data extraction
was the varied time periods in individual studies for
which they presented the data, as shown in Table 6. In
the absence of raw data from the individual studies,
we decided to consider the different time periods in
one study as different data readings and compared
it with late rehabilitation period. Though this new
methodology diluted the effect of early rehabilitation,
it helped us to utilize the existing data also. For
instance, Nessa et al presented his findings as per four
weeks (0-1 week, 1-2 week, 2-3 weeks and 3-4 weeks)
when the patient was enrolled®!. Here, we compared
the findings of 0-1 week (early rehabilitation period
as per operational definition) with all other three

readings at 1-2 week, 2-3 weeks and 3-4 weeks
individually. This way we tried to utilize the maximum
data available. Otherwise, there is no other way that
the quantitative analysis of such behavioral studies
can be summarized in the absence of a standardized
methodology followed by different authors. This is
one reason why all the meta-analysis conducted in the
past are systematic reviews with qualitative findings,
as recently done by Coleman ef al!.

The studies which assess the outcome measures
like quality of life or recovery status of an individual
are not purely quantitative studies. In these studies,
the authors try their best to quantify a subjective
viewpoint or a qualitative measure like quality of life.
Hence, it is natural or innate to have methodological
differences between studies. That’s the reason that
the meta-analysis conducted in the past focus on
comparing the effectiveness of rehabilitation strategies
on one aspect, like motor or dysphagia etcl®'l
However, none of them have attempted to summarize
the findings of qualitative parameters like quality of
life and recovery rate among much disputed early and
late rehabilitation periods till date. This is a first of its
type meta-analysis with novel methodology, which
can be considered as its strength.

CONCLUSION

Hence, future research should focus on well-
planned cohort studies with longer duration of follow
up, along with addressal on key outcome measures
like quality of life as measured by Barthel Index
and mortality rates, by taking into account standard
definition of early and late period of rehabilitation.
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ABSTRACT

Objectives: To investigate the role of the ischemia modified
albumin (IMA) and the IMA/albumin ratio (IMA/AIbR)
in the differential diagnosis of acute appendicitis (AA)
in children applying to the emergency service due to the
complaint of abdominal pain

Design: Prospective study

Setting: The study was conducted in the pediatric
emergency department of a tertiary care hospital.
Subjects: Children with abdominal pain

Interventions: The patients were separated into two groups;
AA and non-specific abdominal pain (NSAP) groups.
White blood cell (WBC), neutrophil-lymphocyte ratio
(NLR), C-reactive protein (CRP), IMA and IMA/AIbR levels
were compared between the two groups and the receiver
operating characteristic (ROC) analysis was performed.
Main outcome measures: AA patients had a differential
diagnosis based on NSAP

Results: It was found that WBC, NLR, CRP, IMA, and IMA/
AIbR results were significantly higher in AA group than
NSAP group. According to the ROC analysis, the cut-off
value was 0.777 AbsU for IMA and 16.71% for IMA/AIbR,
in distinguishing the patients in AA group from those
in NSAP group. When IMA or IMA/AIbR was included
into any of WBC, NLR and CRP tests, the sensitivity and
specificity values were found to be 87.5% and 88.9% for
WBC-IMA, 80.9% and 84.2% for WBC-IMA/AIbR, 100%
and 84.2% for NLR-IMA, 80.9% and 84.2% for NLR-IMA/
AIbR, 71.4% and 96% for CRP-IMA, and 27.7% and 95.8%
for the CRP-IMA/AIbR.

Conclusion: When IMA and IMA/AIbR parameters were
added to the WBC, NLR and CRP tests in differential
diagnosis of AA patients from NSAP patients, sensitivity
and specificity in particular increased significantly.

KEY WORDS: acute appendicitis, IMA, IMA/Albumin ratio, non-specific abdominal pain

INTRODUCTION

Acute abdominal pain is a common symptom
encountered both in children and adults who apply
to the emergency room and usually in the intra-
abdominal area, and rarely in the extra-abdominal
area. Acute abdominal pain is categorized as urgent
and non-urgent. The most frequent reasons for visiting
the emergency department include acute appendicitis
(AA), acute diverticulitis and intestinal obstruction.

Addpress correspondence to:

Being the most frequent pathology requiring urgent
surgery, AA is one of the most frequent and important
reasons for acute abdominal pain in children. On the
other hand, non-emergency reasons generally include
non-specific abdominal pain (NSAP) and digestive
system diseases!'l.

The most common reason for children undergoing
emergency surgery is AA. The diagnosis of AA is
initially established based on clinical findings. However,
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it can be more difficult to diagnose children with AA
because one out of three AA cases do not exhibit typical
clinical or lab findings®. White blood cell (WBC),
neutrophil ratio, C-reactive protein (CRP), abdominal
ultrasound and computerized tomography may help
in diagnosing AA, but none of them is adequate in
terms of final or differential diagnosis of surgical and
non-surgical acute abdomen. Late diagnosis can lead
to complications and even death. When considering
the correlation between late diagnosis and increased
complication rates, certain subsidiary tests that could
pave the way for early diagnosis are needed!**l.

Serum albumin transforms into ischemia modified
albumin (IMA) and develops as a result of the
decreased bonding capacity for cobalt, copper and
nickel, by being altered on the N-terminal end due to
oxidative stress or ischemia. Serum IMA levels have
been found to be higher than those of the control
group for several diseases, including acute coronary
syndrome, pulmonary emboli, cerebrovascular
disease, peripheral vascular disorder and mesenteric
ischemial®!%l,

There are a limited number of studies indicating
that IMA levels increase in AA. However, there is no
study in the literature comparing NSAP and AA. It
is thought that IMA levels would increase in the AA
compared to the NSAP. The aim of this study was to
assess IMA levels and IMA/Albumin Ratio (IMA/
AIbR) of children with AA or NSAP, who applied to the
emergency room due to the complaint of abdominal
pain, and to investigate the role of these parameters in
the differential diagnosis of AA.

MATERIALS AND METHODS

The study was conducted between April and July
2019. Seventy-two patients (M:36, F:36) who were aged
2 to 17 years (mean+SD: 10.29+3.99), were brought
to the pediatric emergency department due to the
complaint of abdominal pain on their right lower
quadrant, were included in the study. The children’s
parents were informed about the study and asked to
sign an informed consent form and then the children
were included in the study. Detailed anamnesis
and physical examinations were performed on all
of these children. Necessary routine examination
and treatment procedures were performed on these
patients in the emergency department. The sample
group was separated into two groups; AA and NSAP.
In AA group, the patients were diagnosed with AA
approved with pathology and were operated as a
result of routine procedures (n=36, M:18, F:18). In
the NSAP group, the patients were brought to the
emergency service due to the complaint of right lower
quadrant pain and were not operated because AA
was not considered (n=36, M:18, F:18). All the data

of the AA and NSAP groups (such as age, gender,
laboratory examinations, radiological examinations,
etc.) were received from patient files. Children who
had any chronic systemic disease, chronic abdominal
pain, drug use, history of any surgical operation,
urinary tract infection, neurological disorder, diabetes
mellitus and psychiatric disorder and had undergone
an appendectomy operation before were not included
in the study. Ethics committee approval was obtained
from the Ethics Committee of KTO Karatay University
Medical Faculty (Decision date: 10/01/2019, Decision
no: 2019/004).

In the study, 5 mL venous blood samples taken
from both groups were placed into standard
biochemistry tubes (with gel and vacuum). The
samples were centrifuged at 3000g for ten minutes and
their supernatants were separated. The serum samples
separated were kept at -80 °C until the study day.
Among the samples, serum albumin and IMA levels
were examined and the IMA/AIbR (IMA/AIbR=IMA /
Alb*100) was calculated.

Albumin and IMA measurement

Serum albumin level (albumin commercial kit,
Beckman Coulter Inc., Brea, CA) was measured using
the Olympus AU 400 (Olympus life & Material Science
Europe, Hamburg, Germany) autoanalyzer. Serum
IMA levels were determined by albumin cobalt binding
test, a rapid colorimetric method developed by Bar-
Or et al™l. According to this method, 120 uL of cobalt
dichloride reagent was added into 35 uL of serum and
incubated for five minutes. During this incubation
period, cobalt binds to the N-terminal of unmodified
albumin. When 35 uL of dithiothreitol reagent was
added, dithiothreitol combined with unbound cobalt,
and resulted in color development. Color change of the
sample was evaluated at 480 nm and the values were
measured in absorbance units (AbsU).

Statistical analysis

The data were analyzed using the SPSS 25 (IBM
Corp. Released 2017. IBM SPSS Statistics for Windows,
Version 25.0. Armonk, NY: IBM Corp.) and MedCalc
(Trial Version, MedCalc Software, Belgium) statistical
package programs. The variables were evaluated after
controlling the prerequisites of normality and variance
homogeneity (Shapiro Wilk and Levene’s Test). In the
data analysis, differences between the two dependent
groups were evaluated using the independent samples
test. If the prerequisites of the parametric test were
not provided, the Mann-Whitney U Test was used.
Meansstandard deviation and mediantinterquartile
range (IQR), percentage and frequency values were
used for the variables. In the correlation analysis, the
Pearson’s correlation was performed for the parametric
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tests and the Spearman’s correlation analysis was
performed for the non-parametric tests. The receiver
operating characteristic (ROC) curve analysis was
performed to evaluate the clinical power of markers
in predicting appendicitis. The cut-off value was
determined using the Youden’s index (J=sensitivity+
specificity —1), which coincides with the point closest
to the upper left corner in the ROC diagram and
reflects the highest total sensitivity and specificity. The
value of P<0.05 was accepted as significance level of
the tests.

RESULTS

A total of 72 participants (M:36, 50% - F:36, 50%)
aged between 2 and 17 years and having an age
average of 10.24+4.00 years were included into the
study. While 36 children (M:18, F:18) having an age
average of 10.53+3.49) years were assigned to the AA
group, 36 children (M:18, F:18) having an age average
of 9.96+4.48 years were assigned to the NSAP group.
It was determined that there was no statistically
significant difference between the groups in terms
of age, gender and serum albumin values (P>0.05,
independent samples test).

Upon comparison of the WBC values of the
participants, it was determined that AA group had
statistically significantly higher WBC (mean+SD:
15.73+4.35) values than the NSAP group (12.41+5.29)
(P=0.005, independent samples test). Upon comparison
of the neutrophil-lymphocyte ratio (NLR) and CRP
values of both groups, it was found that AA group had
statistically significantly higher NLR (median+IQR:
6.52£5.33) and CRP (median+IQR: 18.25+68.20) values
compared to NSAP group, whose NLR and CRP values
were 3.20+£5.95 and 3.92+11.82, respectively (P=0.002,
Mann-Whitney U test, for both groups). When the IMA
and IMA/AIbR values of both groups were compared,
it was determined that IMA (meantSD: 0.752+0.154)
and IMA/AIbR (mean+SD: 16.84+4.05) values of AA
group were statistically significantly higher than
IMA (0.685+0.127) and IMA/AIbR (14.95+2.98) values
of NSAP group (respectively, P=0.048 and P=0.028,
independent samples test). Table 1 shows age, WBC,
NLR, CRP, IMA, albumin and IMA/AIbR values of
both AA and NSAP groups.

ROC analysis was used to distinguish the patients
in AA group from those in NSAP group for WBC,
NLR, CRP, IMA and IMA/AIbR. The results of ROC
analysis indicated that these values were significant
and the cut-off value was 11.820 /mm? (sensitivity:
80.56%, specificity: 61.11% and area under the curve
(AUC): 0.707) for WBC, 3.55% (94.44%, 58.33% and
0.711) for NLR, 20.7 mg/L (50%, 86.11% and 0.709) for
CRP, 0.777 AbsU (52.78%, 77.78% and 0.645) for IMA
and 16.71% (55.56%, 75% and 0.647) for IMA/AIbR

Table 1: Age, WBC, NLR, CRPF, IMA and IMA/AIbR values of
Acute Appendicitis (AA) and Non-Specific Abdominal Pain groups

(NSAP).

Age, WBC, NLR,

Acute

CRP, IMA, and IMA/  Appendicitis

Non-Specific
Abdominal Pain

AIbR values of AA n=36 n=36 P-value

and NSAP groups (M:18, F:18) (M:18, F:18)
Age (year)* 10.53 (+3.49) 9.96 (+4.48) 0.550°
WBC (1000/mm?)* 1573 (#435)%  12.41 (35.29) 0.005
NLR (%)** 6.52 (+5.33)" 3.20 (+5.95) 0.002"
CRP (mg/L)** 18.25 (+68.20)" 3.92 (+11.82) 0.002¢
IMA (AbsU)* 0.752 (+0.154)«  0.685 (+0.127) 0.048
IMA/AIBR (%)* 16.84 (£ 4.05) 14.95 (+2.98) 0.028

*:values are given as mean(+sd),**:values are given as Median(+IQR),
# P value for Independent Samples Test.¥ P value for Mann-Whitney
U Test, a: Statistically significantly different from the control group,
sd:Std. Deviation, IQR: Interquartile Range, WBC:White blood cell,
NLR: Neutrophile Lymphocyte Ratio, CRP: C-reactive protein,
IMA:Ischemia Modified Albumin, IMA/AIbR:IMA Albumin ratio

when it came to distinguishing patients in AA group
from those in NSAP group. Table 2 shows the ROC
analysis results for WBC, NLR, CRP, IMA and IMA/
AlbR. Figure 1 shows the ROC analysis diagram for
IMA and IMA/AIbR.

In the assessment of the tests based on the cut-off
values determined in the ROC analysis (accepting the
result to be positive if results of both tests fell above
the cut-off value, and negative if they fell below
the cut-off value), they were found to be 87.5% and
88.9% for WBC-IMA (sensitivity; specificity), 80.9%
and 84.2% for WBC-IMA/AIbR, 100% and 84.2% for
NLR-IMA, 80.9% and 84.2% for NLR-IMA/AIbR,
71.4% and 96% for CRP-IMA, and 27.7% and 95.8%
for CRP-IMA/AIbR.

IMA, IMAJAIbR ROC Curve
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Figure 1: ROC curves for detection of appendicitis; IMA and IMA/
AIbR parameters.
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Table 2. ROC analysis results of the tests for the distinction of the Acute Appendicitis Group from the Non-Specific Abdominal Pain Group.

ety Cut Gens  95%CI  Spec 95%CI +LR 95%CI -LR 95%CI AUC  95%CI P
parameters Off
WBC (1000/mm’f  >11.82 8036 640-918 6L11 435-769 207 13-32 032 02-06 0707 0583-0831 0003
NLR (%)’ 355 9444 813-993 5833 408-745 227 15-34 0095 002-04 0711 0585-0836  0002*
CRP (mg/L) 207 5000 329-671 8611 705-953 360 15-86 058 04-08 0709 0589-0829  0.002*
IMA (AbsUY 0777 5078 355-696 7778 608-899 237 12-47 061 04-09 0645 0517-0773 0035
IMA/AIBR (¢ >1671 5556 38.1-72.1 7500 57.8-879 222 12-42 059 04-09 0647 0519-0775  0.032*

#:Values of the groups were calculated using the ROC curve. * :P values are statistically significant (P<0.05) ROC: Receiver Operating
Characteristic, Sens: Sensitivity, Spec: Specificity, CI: Confidence Interval, LR: Likelihood Rate, AUC:Area under the curve, WBC: White
blood cell, NLR: Neutrophile Lymphocyte Ratio, CRP: C-reactive protein, IMA: Ischemia Modified Albumin, IMA/AIbR:IMA Albumin ratio

The results of correlation analysis revealed that
there was a weak correlation between age and CRP
(r=-0.263, P=0.02) and correlations between WBC,
NLR and the diameter of the appendix (respectively,
r=0.637, P<0.001, r=0.497, P=0.007), between NLR
and the diameter of the appendix (r=0.476, P=0.01),
between CRP, albumin and IMA/AIbR (respectively,
r=-0.460, P<0.001, and r=0.266, P=0.024), and between
IMA/AIbR, IMA and albumin (respectively, r=0.943,
P<0.001 and r=-0.468, P<0.001).

The results of the present study suggested that
there were also significant increases in IMA and IMA/
AIbR values in addition to WBC, CRP and NLR values,
which were expected to be high in AA group.

DISCUSSION

Appendicitis is the most common disease requiring
urgent surgery in pediatric patients and one of the
most common reasons for hospital admissions, with
60,000-80,000 applications per year in pediatric age
group in the USA. The prevalence of acute appendicitis
is 7% in girls and 9% in boys. The life-time risk of
appendectomy is 23.1% in women and 12% in men!"l.

The frequency of acute appendicitis is associated
with the development of lymphoid tissues and is
mostly encountered in people aged between 10 and 30
years. The primary cause of AA is the obstruction of the
blind-ended appendix lumen. When it is obstructed,
fluid accumulates inside the appendix, thus resulting
in distension and circulatory disorder, as well as
bacterial invasion of the appendix wall. Late diagnosis
causes perforation of the appendix and peritoneal
spreading of the purulent material.

The diagnosis of AA in children is generally
supported with laboratory and radiological
examinations and established based on clinical
findings. Although various diagnostic methods are
used, it remains difficult to diagnose appendicitis,
especially in children. Late diagnosis may lead to
serious morbidity and even death. Thus, early and
late diagnosis is of prime importance. However, no
lab tests that show the early and late diagnosis for AA
have come to the fore yet. Lab tests used to establish

the diagnosis of AA in clinical practice generally
include WBC and CRP tests. Yet, both tests have lower
sensitivity and specificity. A stronger parameter is
needed for the final diagnosis in suspicious cases!!>'7.

In a meta-analysis study by Acharya ef al, variables
including WBC, CRP, bilirubin, procalcitonin, D-dimer
and interleukin-6 for the diagnosis of AA were
investigated. The sensitivity, specificity and AUC were
found to be 79%, 55% and 0.75 for WBC and 76%, 50%
and 0.80 for CRP, respectively. These variables were the
most widely studied!!.

Yazici et al retrospectively examined 240 children
who had undergone surgery due to AA and reported
that 183 (76%) of these children were diagnosed with
AA. WBC and NLR values were significantly higher in
the AA group than the NSAP group. In the same study,
they also found that sensitivity and specificity were
89% and 32% respectively for WBC (cut-off: 10.000),
the sensitivity was 90% and 88% and specificity was
72% and 95%, respectively, for NLR >3.5 and NLR
>5.0. They recommended using the cut-off value as
3.5 in the NLR test to establish differential diagnosis
of abdominal pain and AAM!. It was also found in the
present study that the cut-off value for NLR was 3.55.

Sevinc ef al examined the records of a total of 3,392
cases who had undergone an appendectomy based
on a pre-diagnosis of AA by assigning the patients
into three groups: normal appendix, acute appendix,
and perforated appendix, based on their pathology
results. The pathology results were compared with
the commonly used primary lab tests. WBC, bilirubin
and NLR were significant parameters for the diagnosis
of AA. The cut-off values were 11.900/mm?® for WBC
(sensitivity: 71.2%; specificity: 67.2%; OR: 5.13), 1.0
mg/dl for bilirubin (sensitivity: 19.1%; specificity:
92.4%; OR: 2.96), and 3.0 for NLR (sensitivity: 81.2%;
specificity: 53.1%; OR: 4.27)!",

In their study, Ugur et al found that WBC, NLR
and CRP values of AA group were significantly higher
than those of abdominal pain group!”. Additionally,
in this study, WBC, NLR and CRP values of AA group
were statistically significantly higher than the results
of NSAP group. The results of the present study are
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compatible with the literature. The results of ROC
analysis conducted in the present study were found to
be similar with previous studies in terms of WBC, NLR
and CRP parameters, all of which are frequently used
in the diagnosis of AA.

Stressful situations occurring at the cellular level
as well as hypoxia, acidosis and free oxygen radicals
lead to the deterioration of cell membrane functions.
This medium causes the transformation of serum
albumin into IMA. This transformation takes place
within minutes after ischemia. IMA transforms back to
normal albumin within 6 to 12 hours®.

IMA level increases under ischemic and chronic
conditions; however, it is not a tissue-specific marker.
IMA is a marker that has been found to be associated
especially with acute coronary syndrome. IMA level
elevates in strangulated hernia, but returns to normal
within 24 hours when the obstruction is removed®2.,
IMA levels increase under some chronic ischemic
conditions such as cancer, systemic sclerosis and end-
stage renal failure. Some studies have revealed that the
IMA increase is sensitive to diseases such as mesenteric
ischemia, pulmonary embolism, stroke and ovarian
torsion. In addition, IMA levels increase in many
diseases with high oxidative stress such as obesity,
type II diabetes mellitus, hypercholesterolemia,
preeclampsia and polycystic ovarian syndromel*>-24,

In the study conducted by Nazik et al with AA
(n=30) and healthy control groups (n=33), they found
that the serum IMA levels were significantly higher
in AA group (0.56+0.1) than healthy control group
(0.334£0.1). In the same study, they obtained cut-off
value of 0.445, sensitivity of 96.7, specificity of 99.7 and
AUC of 0.991 for IMA in ROC analysis®®!.

In addition, when comparing IMA and IMA/AIbR
values of both groups, it was determined in the present
study that IMA and IMA/AIbR values of AA group
were statistically significantly higher than the values
of NSAP group, which was an expected result.

ROC analysis in this study revealed that the cut-off
value was 0.777 AbsU for IMA test (sensitivity: 52.78%,
specificity: 77.78% and AUC: 0.645) and 16.71% for
IMA/AIbR test (sensitivity: 55.56%, specificity: 75%
and AUC: 0.647), in distinguishing the patients in AA
group from those in NSAP group. The results of IMA in
this study were relatively lower than the results found
by Nazik et al®!. In the present study, healthy control
was not used and AA group and NSAP group were
also compared with each other. This was the reason for
the difference between them. In addition, the present
study reflects the problem in emergency rooms even
more.

When evaluating the tests based on the cut-off
values determined in the ROC analysis (accepting the
result to be positive if results of both tests fell above the

cut-off value, and negative if they fell below the cut-off
value), they were found to be 87.5/88.9 for WBC-IMA
(sensitivity/specificity), 80.9/84.2 for WBC-IMA/AIbR,
100/84.2 for NLR-IMA, 80.9/84.2 for NLR-IMA/AIbR,
71.4/96 for CRP-IMA and 27.7/95.8 for CRP-IMA/AIbR.

When evaluating NLR and IMA together, 16
children had high NLR and IMA cut-off values, and
all of them fell within the AA group. This result is very
impressive and should be confirmed by future studies
with more participants.

When examining the data of ROC analysis and
comparing the AUC of the IMA and IMA/AIbR
diagrams with the AUCs of WBC NLR, and CRP
diagrams, it was determined that there was a very
little difference between them, to the detriment of
the IMA and IMA/AIbR. The specificity, sensitivity
and accuracy rates of a test are of prime importance
and these values are assessed according to the type of
disease and its prevalence in the population. The test is
required to have a high specificity rate unless advanced
techniques are used to correct a misdiagnosis. If the test
is used for screening purposes, then a high sensitivity
rate is required. Tests with a high diagnostic value can
reliably be used in diagnoses and screenings. In this
study, IMA and IMA/AIbR tests had lower sensitivity
values but higher specificity values compared to the
other tests.

CONCLUSION

When IMA and IMA/AIbR were included into the
classic tests, significant increases were observed in the
sensitivity values, especially in the classic parameters’
specificity values. This finding suggests that the
parameters can be used together. Despite lower
sensitivity values of IMA and IMA/AIDR, they could be
added to the scoring and be used together with WBC,
NLR and CRP tests for screenings. However, further
studies with larger samples are needed.
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ABSTRACT

Objective: We aimed to investigate the sonographic
assessments of internal jugular vein (IJV) to predict spinal
anesthesia induced-hypotension in pregnant patients
undergoing a cesarean section.

Design: A prospective, observational study

Setting: Bursa Yuksek Ihtisas Training and Research
Hospital

Subjects: Seventy-nine American Society of Anesthesiologists
physical status II, healthy pregnant women at term aged over
18 years who were scheduled for an elective cesarean section
with spinal anesthesia were included in the study.
Intervention: Sonographic assessment of the IJV was made
in the supine position with an estimated 15° left lateral table
tiltbefore spinal anesthesia. Spinal anesthesia was performed
for all patients. We administered 20 mL/kg crystalloid to
patients as co-loading. Collapsibility index (CI) [(dIIJVmax-
dIJVmin)/dIJVmax x 100%], aspect ratio (height/width), and

the maximum diameter of the IJV (dIJVmax) were measured
preoperatively. The upper sensory level was assessed.
Hypotension was defined as a more than 20% decrease in
systolic blood pressure from the baseline level.

Main outcome measure: The relationship between spinal
anesthesia-induced hypotension and dIJVmax, IJV-CI and
IJV aspect ratio.

Results: Seventy-three patients were analyzed. The
incidence of hypotension was 60.3% (n=44). There were no
significant differences in IJV-CI (50+1.6, 51+2), IJV aspect ratio
(1.02+0.30, 1.11+0.50) and dIJVmax (1.00+0.36, 1.03+0.26)
between developed hypotension group and undeveloped
hypotension group. The upper sensory level was also not
significantly different between the groups.

Conclusion: We found that dIJVmax, IJV aspect ratio and
IJV-CI were not predictive of spinal anesthesia-induced
hypotension for cesarean section.

KEY WORDS: collapsibility index, hypotension, internal jugular vein, spinal anesthesia, ultrasound

INTRODUCTION

Hypotension is the most common complication
of spinal anesthesia. If no precautions are taken,
hypotension develops in 80-90% of patients!*?.
Maternal symptoms such as nausea, vomiting,
dyspnea, cardiac arrest and collapse frequently
accompany severe hypotension, and adverse effects on
the fetus, including depressed Apgar scores, neonatal
acidosis and neurologic deficit have been correlated
with the severity and duration of hypotension!l. A

Addpress correspondence to:

patients susceptibility to intraoperative hypotension is
influenced by a surgical patient’s preoperative volume
status that may change due to comorbidities, and
preoperative treatments such as bowel preparation
and fasting!*’l. Knowing intravascular volume status
is important for physicians. Measurement of central
venous pressure (CVP), a traditional method, is
invasive and often inaccuratel®. In many clinical cases
such as tricuspid regurgitation, heart failure and
right heart failure, hypovolemia and hypervolemia
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show pressure, and volume change within the
intrathoracic systemic venous compartment. A change
due to hypovolemia or hypervolemia also reflects in
extrathoracic veins, primarily in the intraabdominal
inferior vena cava (IVC) or extrathoracic internal
jugular vein (IJV)781.

Recently, it has been shown that sonographic
determination of the diameter of the IVC and IJV is
related to CVP and other hemodynamic parameters
describing the patient’s volume status®!?. IVC
measurements are not possible in 10-15% of patients
because of morbid obesity, pregnancy or excessive
bowel gas!12. TJV imaging is easier to perform than
IVC visualization in pregnant patients and does not
require transthoracic echocardiography. The present
study investigated the use of IJV to predict spinal
anesthesia-induced hypotension in pregnant patients
undergoing a cesarean section.

SUBJECTS AND METHODS
Ethics approval

This was a prospective, observational and single-
center study of pregnant patients conducted between
October 2017 and February 2018. The study protocol
was approved by the Local Ethics Committee and
the protocol for this clinical trial was registered
at the Australian New Zealand Clinical Trials
(ACTRN12618001067268). The study was conducted
following the principles of the Declaration of Helsinki.
Written informed consent was obtained from each
patient.

Patients

Seventy-nine term pregnant women aged over 18
years, who were American Society of Anesthesiologists
status I, and undergoing elective cesarean section
with spinal anesthesia were included in the study. The
patients with gestational age less than 37 weeks, chronic
hypertension, multi-fetus pregnancy, preeclampsia,
gestational diabetes, pre-pregnancy obesity, history of
pregnancy-related complications and severe medical
conditions such as pulmonary, liver and kidney disease
were excluded from the study. Patients with a baseline
systolic blood pressure (SBP) higher than 150 mm Hg
and mean blood pressure (MBP) lower than 70 mm Hg
were also excluded.

IJV ultrasonography (USG)

All measurements were performed in the operating
room. Blood pressure and heart rate were measured in
the supine position with an estimated 15° left lateral
table tilt to minimize aortocaval compression by the
uterus. After a stabilization interval of 3-5 minutes,
baseline blood pressure measurements were made
at least three times and averages were recorded. We

used the non-invasive oscillometric method with
an appropriately sized cuff. The anteroposterior
IJV diameter was measured using M-mode during
a respiratory cycle in the supine position with an
estimated 15° left lateral table tilt. The USG examination
was performed with a 15-MHz linear transducer
probe (Esaote®MyLab 30, Florance, Italy). Right IJV
measurements were obtained at the level of the cricoid
cartilage using the method described by Keller et all*3l.
USG probe was used to avoid changes in vein diameter
unrelated to respiratory variation and to collapse
IJV and distinguish it from the carotid artery, gentle
pressure by the ultrasonography probe was used.
Then the pressure was relieved to the USG probe-skin
interface. For true measurement, attention was given
to avoid the influence of probe compression on IJV
dimensions during the USG examination, and in order
to avoid the interference of probe to-vein angle, the IJV
evaluation was performed by positioning the probe
perpendicular to the skin and oriented orthogonally
to the IJV short-axis diameter™. USG measurements
including the maximum diameter of the IJV (dIJVmax)
atthe end of expiration during spontaneous respiration,
collapsibility index (CI) and aspect ratio were recorded.
The IJV CI (%) was calculated as [(dI]JVmax - d[JVmin)/
dIJVmax] x 100%™ IJV aspect ratio was defined as
its height (anterior-posterior diameter) divided by
its width™I1. All of the USG images were made by the
primary investigator, who had similarly performed
>30 cases before starting the study.

Anesthesia management

Single-shot spinal anesthesia was then performed
in the sitting position at L, , or L, ;using a 25-G Quincke
needle. A dose of either 10 mg (height <160 cm) or 12
mg (height 2160 cm) of 0.5% hyperbaric bupivacaine
was injected over 30 seconds with the orifice-directed
cephalad. Immediately after the injection, the patient
was returned to the supine tilted position, and blood
pressure and heart rate measurements were taken. We
administered 20 mL/kg crystalloid (Ringer lactate®,
Polifarma, Istanbul, Turkey) to patients as co-loading.
The sensory level was assessed using the pinprick test.
Surgery was started after attaining an upper sensory
level of T, or higher. Hypotension was defined by
a more than 20% decrease in SBP from the baseline
level. The SBP and MBP reading before IJV USG were
defined as a baseline. SBP was recorded every three
minutes throughout the study period and ephedrine
5 and 10 mg boluses were administered when the SBP
decreased below 80% (hypotension), and 70% (severe
hypotension) of the baseline value, respectively.
The patients were divided into two groups as those
who developed hypotension and developed no
hypotension.
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Enrollment

Assessed for eligibility
(n=120)

Excluded (n=41)
» Failed spinal anesthesia (n=4)

» Not meeting inclusion criteria (n=33)

Included in the study

» Poor IJV visualization (n=2)
* Declined to participate (n=2)

(n=79)
Developed Hypotension (n=47) Follow-up Undeveloped Hypotension (n=32)
Did not receive intervention (n=3) Did notreceive intervention (n=3)
* Developed complication of surgery (n=2) * Developed complication of surgery (n=1)
+  Missing ultrasound measurements (n=1) *  Missing ultrasound measurements (n=2)
Analysis

Developed Hypotension (n=44)

Figure 1: Flow chart of the study

Outcomes

The primary outcome was the relationship between
spinal anesthesia-induced hypotension and dIJVmax,
IJV-CI and IJV aspect ratio. The secondary outcomes
were the number of patients requiring ephedrine and
upper sensory level.

Statistical analysis

A pilot study of 15 patients detected a decrease in
SBP. The analysis indicated a sample size of 73 patients
was needed to provide 80% power and a 5% level of
significance to detect a 33% effect size. The Shapiro-
Wilk test was used as a normality test. Continuous
variables were compared using Student’s t-test, and
the Mann-Whitney U test was used when the data
were not normally distributed. Categorical variables
were compared using Pearson’s Chi-square test and
Fisher’s exact test. Paired data were analyzed using
the paired t-test, and the Wilcoxon signed-rank test
was used when data were not normally distributed.
For responses at different time points, percent changes
were calculated according to baseline measurements.
These percent changes were compared using the
Mann-Whitney U test for two groups and the Kruskal-
Wallis test for more than two groups. Correlations
between variables were tested using Pearson and

Undeveloped Hypotension (n=29)

Spearman correlation coefficients. A P-value <0.05
was considered significant. All statistical analyses
were performed using the IBM SPSS ver. 23.0 software
package.

Table 1: Comparison of patients characteristics between patients
who developed and did not develop hypotension after spinal
anesthesia

Developed hypotension
Variables Yes No P
(n=44) (n=29)
Age, years 30.66+5.39 30.38+4.13 0.813
Height, cm 160.2345.46 162.24+4.80 0.111
Weight, kg 78.73£13.65 79.90+12.35 0.711
dJVmax, cm 1.00+0.36 1.030.26 0.741
Collapsibility index, % 50+1.6 51+2 0.764
Aspect ratio 1.02+0.30 1.11+0.50 0.373
Upper sensory level T4 (2-6) T5 (3-6) 0.061
The amount of
crystalloid consumption
intraoperatively, ml 1734.78+360.13  1690.90+367.05  0.251
Baseline SBF, mmHg 136.04+13.27 133.14+13.55 0.367
Baseline MBP, mmHg 97.16+12.24 93.41+11.17 0.190
Baseline HR, beats/min 96.90+15.65 90.34+14.83 0.078
SBP % decrease -0.18+0.12 -0.12+0.09 0.016

dIJVmax: maximum diameter of the internal jugular vein; SBP:
systolic blood pressure; MBP: mean blood pressure; HR: heart rate
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Table 2: Logistic regression analysis results of patients for hypotension after spinal anesthesia

95% CI for OR
Variables

B P OR Lower Upper
Age, years 0.050 0.415 1.051 0.932 1.186
Height, cm -0.059 0.309 0.942 0.841 1.057
Weight, kg -0.015 0.525 0.985 0.939 1.032
Gestational age (week) -0.381 0.325 0.683 0.320 1.460
Upper sensory level -0.632 0.085 0.532 0.259 1.091
dIJVmax (cm) -0.362 0.719 0.696 0.097 5.001
Collapsibility index -1.110 0.511 0.330 0.012 9.016
Aspect ratio -0.425 0.586 0.654 0.142 3.013
Baseline SBP 0.001 0.978 1.001 0.942 1.063
Baseline MBP 0.034 0.338 1.035 0.965 1.111

CIL: confidence interval; OR: odds ratio; dIJVmax: maximum diameter of the internal jugular vein; SBP: systolic blood pressure; MBP: mean

blood pressure

RESULTS

One hundred and twenty patients were screened in
the study and 47 patients were excluded. Data from
the remaining 73 patients were analyzed. Full details
of patients included in the study are shown in the flow
chart of the study in Figure 1.

The characteristics of patients are summarized in
Table 1. After spinal anesthesia, hypotension developed
in 44 (60.3%) patients according to the study criteria.
Thirty-seven (50.68%) patients received ephedrine
(14.32+7.67 mg) for severe hypotension lasting more
than 2 minutes. When the patient’s heart rate was below
50, one patient received atropine for bradycardia. The
upper sensory level was not significantly different
between the groups (Table 1, P>0.05). There were
no significant differences in IJV-CI, IJV aspect ratio
and dIJVmax between the groups (Table 1). Receiver
operating characteristics curve analysis for predicting
hypotension was not calculated because there were no
significant differences in measurements.

The logistic regression analysis for spinal
anesthesia-induced hypotension is shown in Table 2.
We did not find significant independent predictive
factors of hypotension. There were no significant
correlations in SBP 20% decrease with IJV-CI, IJV
aspect ratio and dIJVmax (Figure 2).

SBP % decrease
SBP % decrease

DISCUSSION

Determining the initial volume status of patients
and administering a prophylactic vasopressor is
important to prevent hypotension in patients who are
undergoing cesarean section with spinal anesthesia.
Sonographic measurement of the diameter of the IJV
or IVC is related to CVP and other hemodynamic
parameters describing the patient’s volume status, and
is important to anesthesiologists in an opportunity
to predict hypotension. We investigated whether
preoperative USG measurements of IJV could predict
spinal anesthesia-induced hypotension in pregnant
patients undergoing a cesarean section. In the current
study, hypotension was developed in 44 patients
(60.3%). We found that dIJVmax, IJV aspect ratio and
[JV-CI were not predictive of spinal anesthesia-induced
hypotension.

There are different definitions for hypotension®.
We chose the definition as a more than 20% decrease
in SBP from the baseline level like Tawfik et al’s!'®l
study. Applying these different definitions to a cohort
of women having an elective cesarean section with
neuraxial blocks gave incidences for hypotension
varying between 7.4% and 74.1%P!. In our study, the
incidence of spinal anesthesia-induced hypotension
was 60.3% in cesarean section, similar to the literature.

SBP % decrease

T T
100 a0

dlJVmax

Collaps index

T T
100 150

Aspect Ratio

Figure 2: Correlation in SBP 20% decrease with IJV-CI, IJV aspect ratio and dIJVmax
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Although sonographic assessment of the IVC has
been investigated in anesthesia and intensive care
unit to evaluate the volume status and predict fluid
responsiveness, there are only a few studies about
pregnant women!'*"”l. Comparison of literature about
the anesthesia-induced hypotension and sonographic
parameters of the IVC or IJV were summarized in Table
3. To our knowledge, no studies have investigated the
relationship between IJV-CI and spinal anesthesia-
induced hypotension on pregnant women.

Hernandez et al™ researched the IVC diameter
in response to 1 L of intravenous hydration in term
pregnancy with epidural analgesia for normal
vaginal delivery. They found that hydration was
not accompanied by any significant change in heart
rate, MBP or IVC-CI. With the initiation of epidural
anesthesia, the MBP decreased significantly from 88
to 80 mm Hg, but the heart rate and IVC-CI remained
unchanged. In their study!™, there was no difference
in IVC-CI. However, the rate of hypotension is lower
in epidural analgesia compared with spinal analgesia.
MBP values are higher than 60 mm Hg in both
their groups. They reported that the IVC diameter
might prove useful in obstetric states in which rapid
confirmation of intravascular volume changes is
important for guiding therapy, such as obstetric
hemorrhage, management of dialysis in chronic
kidney disease, severe cardiac disease and oliguria
from various causes!'¥l.

Zhang et al® demonstrated that preoperative USG
measurement of the IVC-CI was a reliable predictor of
hypotension after induction of general anesthesia. In

our study, preoperative ultrasound measurements of
dIJVmax, aspect ratio and IJV-CI were not a predictor
of spinal anesthesia-induced hypotension for cesarean
section.

Ceruti et all'”! evaluated IVC USG-guided volume
optimization to prevent postspinal hypotension in non-
obstetric surgery. The authors found that the IVC-CI
was correlated with the amount of fluid administered
(R=0.32), but could not be used to predict spinal
anesthesia-induced hypotension. We performed IJV
imaging in obstetric patients without using volume
management according to USG, unlike Ceruti et
al's!”! study, and we found no significant relationship
between IJV-CI and hypotension.

Tawfik et all'® searched maternal hemodynamics
using a combination of 500 mL crystalloid co-load and
500 mL colloid preload versus 1000 mL crystalloid
co-load. They assessed the IVC at baseline and at
the following time points after spinal anesthesia.
Their specific administered fluid strategies don't
significantly influence the incidence and severity
of hypotension. When hypotension develops in
spite of fluid administration, vasopressors are still
required™®. The degree of systemic vascular resistance
is also an important role of spinal anesthesia-induced
hypotension as well as preoperative volume status. We
think that further studies are needed to investigate the
degree of systemic vascular resistance.

Of the possible strategies for fluid administration
during spinal anesthesia in cesarean delivery,
crystalloid preload has been demonstrated to have
minimal or no effect in reducing the incidence and

Table 3: Comparison of literature about the anesthesia induced hypotension and sonographic measurements of the IVC or IJV

Anesthesia

Research

Authors n |t Patients Parameters Comments

Zhang 90  General anesthesia ~ Non-obstetric  IVC Diameter, IVC-CI was a reliable predictor of hypotension after

et alt Collapsibility induction of general anesthesia

Ceruti 160 Spinal anesthesia ~ Non-obstetric  IVC Collapsibility The IVC-CI was correlated with the amount of fluid

et gl administered
IVC-CI could not be used to predict postspinal anesthesia
hypotension

Tawfik 198 Spinal anesthesia ~ Obstetric IVC Collapsibility The IVC can be reliably viewed in the long axis using

et all*®l the subcostal window in parturients before and during
cesarean delivery
The maximum and minimum IVC diameters and the IVC-
CI can be used to assess the volume status

Kuwata 50 Spinal anesthesia ~ Obstetric Pleth variability Pleth variability index after spinal anaesthesia was a good

et al®! index, Perfusion predictor of spinal anaesthesia-induced hypotension

index Perfusion index change after spinal anaesthesia has the

potential to predict hypotension.

Hernandez ~ 24 Epidural analgesia  Obstetric IVC Diameter They found that hydration was not accompanied by any

et gl Collapsibility significant change in CL.

Current 73 Spinal anesthesia Obstetric IJV Diameter dIJVmax, IJV aspect ratio, and IJV-CI were not predictive

study Collapsibility of hypotension induced spinal anesthesia

Aspect ratio

IVC: Inferior vena cava; IJV: internal jugular vein; CI: Collapsibility index; dIJVmax: maximum diameter of the internal jugular vein
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severity of hypotension, and the other strategies
(colloid preload and crystalloid or colloid co-load)
seem to be comparably effectivel'”). We used 20 mL/
kg crystalloid co-load and no preloading for our
patients. Future clinical research should focus on the
effectiveness of preloading before spinal anesthesia
and the relationship between CI and hypotension.

Keller et al™ suggested that the IJV aspect ratio
can be useful for identifying patients with a low CVP
in spontaneously breathing patients. They found that
IJV aspect ratio <0.75 in predicting a CVP <10 mm
Hg!™. The IJV aspect ratio was assessed easily and was
found to be over 0.75 in our two groups. If compared
to the study of Keller et al™, all patients’” CVP could
be accepted over 10, because the IJV aspect ratio was
found to be over 0.75 in our study. We did not include
patients who had pathologic volume depletion or
excess and therefore did not assess the assessment of
IJV in these situations.

Kuwata et al™! investigated the efficacy of pleth
variability index and perfusion index to estimate
maternal volume status. They demonstrated that
PVI and PI change after spinal anesthesia were good
predictors of spinal anesthesia-induced hypotension in
patients undergoing a cesarean section. According to
the literature, only 34% of anesthesiologists in America
and Europe used cardiac output monitoring in high-
risk surgery®!l. For this reason, many anesthesiologists
use a very simple hemodynamic monitoring level (for
example, blood pressure, heart rate), and therefore
the inclusion of the ultrasonographic assessment of
IVC or IJV helps to identify patients who need fluid
optimization. We have no cardiac output monitoring
in our study.

Bauman ef al® demonstrated that IVC-CI and
IJV-CI were correlated in the setting of spontaneous
breathing. However, IVC-CI and IJV-CI were not
correlated during increased thoracic pressure or
increased intraabdominal pressure. Our measurements
were made in spontaneous breathing. Kent et all®!
verified positive correlations between IJV-CI versus
IVC-CI (R*=0.38). We preferred to use IJV in pregnant
patients because of the easier imaging than IVC.

Our study has some limitations. Our primary
limitations were not using invasive blood pressure
measurement, and we did not include invasive
hemodynamic parameters such as pleth variability
index, perfusion index, cardiac output and CVP. We
did not evaluate the change in IJV diameters after
spinal anesthesia, crystalloid co-load, and at the
time developed hypotension. We cannot generalize
our results because of the different definitions of
hypotension; our results might change depending on
the definitions used. The other limitation is the lack of
synchronous evaluation of IVC.

CONCLUSION

We found that dIJVmax, IJV aspect ratio and IJV-
CI were not predictive of spinal anesthesia-induced
hypotension in cesarean section. IJV-CI could be
an alternative option to when access to IVC-CI is
unavailable, because it is relatively easier and faster
to obtain than IVC-CI measurements in term pregnant
patients. Future research is needed to determine the
relationship between IJV measurements and spinal
anesthesia-induced hypotension in obstetric patients
with invasive hemodynamic parameters.
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ABSTRACT

Objective: To study the current status of interventional
radiology (IR) practice in Saudi Arabia

Design: Cross-sectional study

Setting: Multiple hospitals of different healthcare sectors
in Saudi Arabia

Subjects: Interventional radiologists in Saudi Arabia
Intervention: A cross-sectional survey targeting
interventional radiologists in Saudi Arabia was conducted
using an electronic questionnaire.

Main outcome measures: The questions aimed to gather
information about the demographics of interventional
radiologists, clinical and technical aspects of IR practice,
and challenges facing this specialty.

Results: The response rate was 56% (54 respondents out
of 97 interventional radiologists). Ninety-six percent of
respondents were males, and 4% were females. Eighty
percent were consultants, 41% were trained in North

America, 22% in Saudi Arabia, and 19% in Europe. Fifty-
two percent of respondents ran independent IR clinics,
81% did not have admission privileges, 54% did not do
clinical rounds and 80% did not have protected research
time. Several challenges and obstacles were reported,
including financial limitations (26%), competition
and lack of cooperation from other specialties (24%),
lack of patients and public awareness (17%), lack of
administrative support (11%) and shortage of IR doctors
and staff (11%).

Conclusion: The results of this survey provided
background information about IR in Saudi Arabia.
VariationsinIR practice among interventional radiologists,
in addition to several challenges and obstacles, were
reported. Establishment of national practice guidelines
and collaboration among multiple concerned parties to
overcome the challenges are recommended.

KEY WORDS: interventional radiology, practice, Saudi Arabia

INTRODUCTION

Interventional radiology (IR) is a relatively young
specialty compared to most other medical and surgical
specialties. It is expanding rapidly worldwide and is
becoming a cornerstone in providing medical care to
a diverse group of patients in many hospitals. A wide
spectrum of vascular and non-vascular interventional
procedures are performed daily by interventional
radiologists with a great valuation of this service by
other specialties!™.

Saudi Arabia has a population of more than 31
million, with one of the top 20 economies in the
world®. The healthcare system in Saudi Arabia is

Addpress correspondence to:

constituted of several sectors, including the ministry of
health (MOH), university hospitals, private hospitals,
National Guard health affairs, Ministry of Defense
hospitals, Ministry of Interior hospitals and King
Faisal specialist hospitals.

There are approximately one-hundred
interventional radiologists practicing in several
hospitals of different healthcare sectors in Saudi Arabia.
Different training backgrounds of the interventional
radiologists and lack of unified national practice
guidelines may lead to variations in Saudi Arabia.
Various challenges and obstacles, including lack of
information related to its practice, face this specialty.
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This study aimed to provide a reference point for
and background information about the current status
of IR practice in Saudi Arabia. A literature search was
conducted and did not reveal any other studies that
covered this topic previously.

SUBJECTS AND METHODS

This was a cross-sectional study that targeted
interventional radiologists who practice in Saudi
Arabia. The regional research ethics committee
approved this study. An anonymous electronic survey
consisting of 23 questions (appendix) was created
on Google Forms (Google LLC, Mountain View, CA,
USA). The participation link was sent electronically
to the members of the Saudi Interventional Radiology
Society, who had 102 members at the time of the survey.
The questionnaire was open for participation for a
period of one month, from October 30 to November
30, 2017, with three reminders sent during that
period. Statistical analysis was done by calculating
the percentage of different responses to each question
with multivariate analysis to link responses of different
questions.

RESULTS
Demographic results

The link of the survey reached 97 interventional
radiologists who were eligible to participate. Out
of them, 54 responses were received. Therefore, the
response rate was 55.7%. Approximately, 80% (43/54)
of the respondents were consultants, 13% (7/54)
specialists, 7% (4/54) fellows, 96% (52/54) males, and
only 4% (2/54) were females. The experience of 44%
(24/54) of the respondents was less than 5 years, while
24% (13/54) had more than 10 years of experience, and
32% (17/54) had 5 to 10 years of experience. The highest
number of respondents (22/54, 41%) were trained in

Private hospital/ clinic

Minstry of Health hospital/
medical city

King Faisal Specialist hospital
University hospital

National Guard hospital
Ministry of Defense hospital
Ministry of Interior hospital

1(1.9%)

0

6 (11.1%)

6 (11.1%)

6 (11.1%)

6(11.1%)

10

North America, followed by Saudi Arabia (12/54, 22%)
and Europe (10/54, 19%). The rest of the respondents
completed their training in various other countries.
The majority of the respondents (85%, 46/54) were
vascular and interventional radiologists, followed by
neuro-interventional radiologists (7%, 4/54), pediatric
(4%, 2/54), and non-vascular ones (4%, 2/54). The
MOH was the sector with the highest number of
interventional radiologists (27/54, 50%) followed by
the National Guard for health affairs (11/54, 20%), as
shown in Figure 1. Ninety-eight percent (53/54) of the
respondents reported holding valid basic life support
certificates, 37% (20/54) are certified for advanced life
support, and 65% (35/54) carry conscious sedation
certificates.

Clinical practice results

The majority of the respondents reported running
an independent IR clinic (52%, 28/54; out of them,
54% (15/28) work in the MOH), not having admission
privileges (81%, 44/54), not doing clinical rounds (54%,
29/54), not being trainers or trainees in IR fellowship
programs (59%, 32/54), having no protected research
time (80%, 43/54), practicing diagnostic radiology
besides IR (56%, 30/54), and obtaining informed
consent for minor procedures (78%, 42/54). Protected
research time is granted to all respondents in university
hospitals, 50% in King Faisal specialist hospitals,
40% in the Ministry of Defense hospitals, 20% in the
National Guard hospitals, and to only 4% in the MOH
hospitals.

Eighty-two percent of the respondents (44/54)
reported performing trans-arterial chemoembolization
procedures, 76% (41/54) perform radiofrequency
ablation, 46%  (25/54) perform trans-arterial
radioembolization, 44% (24/54) perform microwave
ablation, 4% (2/54) perform cryoablation, 2% (1/54)

27 (50%)

11 (20.4%)

20 30

Fig 1: Distribution of respondents by sector of practice. Note: Some respondents work in more than one sector, which is why the total

number/percentage exceeded 54/100%.
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0 10 20 30 40

Fig 2: Responses regarding pain control medication during the post-procedure hospital stay for uterine fibroid embolization (UFE).

perform irreversible electroporation and 19% (10/54)
reported not performing any of these interventional
oncology procedures.

The most frequently performed procedures
are venous and dialysis procedures (46% of the
respondents; 44% of them work in MOH), percutaneous
biopsies and drainage (30%; 56% worked in MOH),
peripheral arterial interventions (9%; 60% work in
the Ministry of Defense), oncology interventions (4%,
50% of them work at King Faisal Specialist Hospital),
gastrointestinal/genitourinary interventions (2%) and
neuro-interventions (7%). All respondents reported
using lead aprons in their practice, 96% (52/54) use
thyroid shields, 85% (46/54) used radiation dosimeters
and only 48% (26/54) use lead eyeglasses. Other
aspects related to clinical practice variations among IR
practitioners were also surveyed (Figure 2).

Technical aspects results

Fifty-four percent of respondents (29/54) reported
using local anesthesia for thyroid fine needle aspiration
(ENA) procedures, 37% (20/54) do not (9% do not
perform this type of procedure), and only 17% (9/54)
reported that they request onsite cytology evaluation.
Sixty-three percent (34/54) of the respondents use 22-23
gauge (G) needles for thyroid FNA, 28% (15/54) use 24-
25G, and no one reported using 26-27G. Other technical
variations among IR practitioners in some common
procedures, such as uterine fibroid embolization and
varicocele embolization, were also surveyed (Figure 3).

Logistics, policies and challenges results
Forty-one percent of the respondents (22/54)
reported that endovascular aortic aneurysm repair
(EVAR) in their institutions are performed by
interventional radiologists and other specialists
working as one team, 41% (22/54) reported that it is

performed by vascular surgeons, 7% (4/54) reported
that it is performed by interventional radiologists
and other specialists working as separate teams,
and 11% of respondents (6/54) reported that this
procedure is not done in their institution. No one
reported that EVAR is done by interventional
radiologists alone or by cardiologists/cardiovascular
surgeons. Approximately forty-five percent of the
respondents (24/54) reported that peripheral arterial
interventions in their institutions are performed by
interventional radiologists alone, 35% (19/54) by
interventional radiologists and other specialists
as separate teams, 7% (4/54) by interventional
radiologists and other specialists as one team, and
13% (7/54) reported that this type of procedure is
not done in their institutions. Fifty-four percent of
the respondents (29/54) reported that interventional
neuroradiology procedures in their institutions are
performed by interventional neuroradiologists, 11%
(6/54) by interventional neuroradiologists and other
specialists as one team, 7% (4/54) by interventional
neuroradiologists and other specialists as separate
teams, 4% (2/54) by neurosurgeons, 2% (1/54) by
neurologists, and 22% (12/54) of the respondents
reported that this type of procedure is not done in
their institution.

The most frequent challenges and obstacles facing
the respondents’ IR practices were financial/funding
limitation (reported by 26% (14/54); 43% of them work
in the MOH), competition and lack of cooperation by
other specialties (24% (13/54); 46% work in the MOH),
lack of patients and public awareness (17% (9/54);
44% work in the National Guard hospitals), lack of
administrative support (11% (6/54), 83% work in the
MOH), and shortage of IR doctors and staff (11%
(6/54), 50% work in the MOH). Other challenges were
reported by 11% (6/54) of respondents.
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Fig 3: Variations in technical aspects among respondents. A: embolization agents used in UFE. B: type of catheter used in UFE. C: material
used in varicocele embolization.
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DISCUSSION

The results of this survey provide reference
information about IR practice in Saudi Arabia. A
literature search showed that this topic was not
surveyed previously.

The majority of the respondents were consultants
(80%), and yet, the most commonly reported duration
of experience was less than 5 years, indicating a
young generation of interventional radiologists in
this rapidly growing specialty. A clear discrepancy in
gender distribution is noted with only 4% females,
which appears to be an international issue. In a
recent joint survey from the European Society of
Radiology and the Cardiovascular and Interventional
Radiological =~ Society = of  Europe (CIRSE),
remarkable gender discrepancy was reported, with
approximately 28% of the surveyed departments
having no female interventional radiologists and 52%
of the departments having only 1-25% females out of
all interventional radiologistsPl. In the United States
in 2005, only 4.7% of those who did interventional
fellowships were female. The percentage of
women members in the Society of Interventional
Radiology was 6% in 2008 and increased to only
13% in 2017®. A recent study based on a survey
by the Pan Arab Interventional Radiology Society
concluded that women interventional radiologists
face many challenges and are underrepresented in
the Arab countriesl®. The reported reasons for this
gender discrepancy included concerns of radiation
exposure, difficulties in balancing personal and work
duties, and a claimed absence of role model female
interventional radiologists®®®l.

Diversity of fellowship training was obvious in
this survey, with 60% trained in North America and
Europe. Despite the relatively recent establishment
of Saudi IR fellowship programs, 22% of respondents
did their fellowships in Saudi Arabia.

Variations in clinical practice among the
respondents were noticeable. Compared to a recent
European survey, 52% of respondents in this survey
ran IR clinics versus 42% in Europe, and only 19%
reported having admission privilege versus 55%
in Europel”l. Certain practices were found not
to be following the evidence. For example, pre-
procedure antiplatelet therapy (Aspirin) is advisable
in all cases of aortoiliac percutaneous endovascular
interventions according to the guidelines of CIRSE
(level B, class I evidence); however, only 30% of
respondents reported practicing that®®. The evidence
is still unclear about the use of dual antiplatelets
therapy post-stenting of peripheral arterial disease,
and some guidelines recommend against its use;
however, 70% of respondents still prescribe dual
antiplatelets therapy!®.

Wide variations in the techniques of procedures
among respondents were present. As an example,
thyroid FNA is one of the most commonly performed
IR procedures, and yet, there were clear variations in
the technical aspects related to this procedure. The
majority of respondents (54%) used local anesthesia
in thyroid FNA, although several studies do not
recommend its routine use, and some studies even
found higher pain score when using local anesthesia
in a single needle puncturel®. Only 17% of
respondents requested onsite cytology evaluation of
thyroid FNA, although the importance of rapid onsite
evaluation has been confirmed in several studies and
can significantly reduce inadequate reports!?3l. The
needle size used for thyroid FNA was mostly the
large sizes, 22-23G. Multiple studies have not shown
differences in sample adequacy of FNA between
small and large needle sizes, even when comparing
very large needle sizes (21G) to very small ones
(27G)4131. Technical variations among respondents
were also present in other commonly performed
procedures, such as uterine fibroid embolization
(UFE) and varicocele embolization. However, such
variations have been reported in different parts
of the world, including Europe!’. Some of those
variations can affect the outcome of the procedures,
such as the type of embolizing material in UFE and
varicocelel'”181,

EVAR is a procedure that can be performed
by different specialists. In the United States, the
percentage of EVAR procedures completed by
vascular surgeons ranges from 66% to 88%*%. In
this survey, only 41% of respondents stated that these
procedures are performed solely by vascular surgeons
in their institutions, while 50% of the respondents
stated that EVAR is done by interventional
radiologists either independently or as members
of a multidisciplinary team. This suggests higher
involvement of interventional radiologists in this
type of procedure in Saudi Arabia when compared to
the United States, although the comparison depends
on the percentage of respondents rather than the
percentage of procedures, as the latter parameter
is not available for analysis in this study. However,
it was not reported in this survey that there are
institutions in which EVAR is done exclusively by
interventional radiologists. On the other hand, a
much higher involvement (87%) of interventional
radiologists has been reported in peripheral arterial
disease interventions, out of which 44% are done
exclusively by interventional radiologists. This
higher involvement of interventional radiologists
in peripheral vascular interventions is also
reported in Europe, with a vast majority (81%) of
interventional radiologists performing peripheral
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arterial interventions, followed by vascular surgeons
(58%), cardiologists (19%) and angiologists (13%)1.
A recent study from the United States showed that
the greatest proportional increase (by about 107%) in
infra-popliteal claims for the period of 2011 to 2017
occurred among interventional radiologists!?!l.

There are several challenges facing the IR
specialists, including financial limitations, lack
of cooperation by other specialists, lack of public
awareness, deficiency in administrative support and
staff shortages. These challenges seem to vary among
different healthcare sectors. In the MOH sector, the
most commonly reported challenges were financial
limitations, lack of cooperation by other specialties and
lack of administrative support. In the National Guard
health affairs sector, the most commonly reported
challenge was the lack of public and patient awareness
of IR. Similar and other challenges were also reported
in different parts of the world, including the United
States, Europe and Canadal®?%,

A response rate of only 56% is a limitation in this
study, although it is still higher than the rate reported
in several similar international studies®?!.

CONCLUSION

This study presents an overview of the current
status of IR practice in Saudi Arabia. Variations
in clinical practice and technical aspects among
interventional radiologists were observed. Several
challenges and obstacles were reported.

Bringing attention to these findings and conducting
similar studies to investigate the IR status in other
countries is one of the messages of this study.
Recommendations can be made to the different
societies of interventional radiology, including the
Saudi Interventional Radiology Society, to come up
with practice guidelines to unify certain aspects of
IR practice. Collaboration among all stakeholders
at multiple levels in all healthcare sectors is also
recommended to overcome several reported challenges
related to IR practice in Saudi Arabia and worldwide.
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ABSTRACT

Objective: Mitral chordae tendinea rupture (MCTR) is a
progressive condition which frequently results in severe
mitral regurgitation. Several studies have suggested that
genetic susceptibility to various valvular heart diseases
is linked to human leukocyte antigen (HLA) alleles. The
aim of the present study was to evaluate the significance
of polymorphisms in HLA class I and class II genes in
patients with MCTR.

Design: Prospective study

Setting: Sakarya University Training and Research
Hospital, Sakarya, Turkey

Subjects: Twenty-one patients with primary MCTR and
147 age and sex matched controls were enrolled in the

blood obtained from each participant and stored in
ethylenediaminetetraacetate tubes

Main outcome measure: HLA alleles were analyzed using
sequence specific primer-polymerase chain reaction and
nucleotide sequencing.

Results: Compared to the control group, patients with
MCTR had an increased frequency of HLA-A2, HLA-A3,
HLA-A24, HLA B-7, HLA B35, HLA-DR4, HLA-DR7
and HLA-DR15 alleles. Furthermore, an independent
association was found between MCTR and of HLA-A3,
HLA-A24, HLA-B35 and HLA-DR4 haplotypes.
Conclusion: The current study is the first to describe
distinct HLA allele frequency in patients with MCTR.

study. Further studies including a greater number of patients are

Interventions: Five milliliters of fasting venous needed to examine the causal effects of HLA on MCTR.
KEY WORDS: human leukocyte antigen, mitral chordae tendineae

INTRODUCTION myxomatous degeneration, rheumatic heart disease,

Mitral chordae tendineae rupture (MCTR) is an
important cause of severe mitral regurgitation (MR)
and leads to 6.6-8.1% of all valvular surgeries!'. It is
a progressive condition that may eventually require
mitral valve surgery, since MCTR patients have a
high (6.3%) mortality rate when treated medically.
Therapeutic decisions are made according to the
severity of MR and clinical symptoms. The vast
majority of patients with MCTR experience separation
of multiple chords, which leads to severe MR and
requires immediate surgical intervention!?. Various
disease processes have been linked to the development
of MCTR, including mitral valve prolapse, local

Addpress correspondence to:

sub-acute endocarditis, hypertrophic cardiomyopathy,
connective tissue disease (such as Marfan and Ehler-
Danlos syndrome) and Kawasaki disease. However, in
a significant proportion of patients, no specific cause
of MCTR could be identified, and is thus referred to as
‘primary MCTR'E3!,

An early diagnosis of this condition and the
determination of associated risk factors may
increase survival ratesi¢l. Therefore, understanding
the pathogenesis and identification of individual
susceptibility to MCTR is essential for risk
modification. The histopathologic studies indicated
that increased expression of genes encoding signal

Mehmet Bulent Vatan, MD, Department of Cardiology, Sakarya University Training and Research Hospital, Adnan Menderes Street, 54000, Sakarya,
Turkey. Tel: +90 5326064117; Fax: +90 2642759192; E-mail: bulentvatan@hotmail.com
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cascade that instigate cardiac remodeling and
fibrosis, inflammation and abnormal humoral and
cellular immune response has been proposed as a
potential cause of MCTR. This inflammatory reaction
includes the activation of inflammatory cells positive
for CD11b and CD14, inflammatory cells secreting
matrix metalloproteinases and cytokines”®. Although
inflammation and genetic susceptibility might play a
possible role, the exact pathophysiological mechanism
of MCTR is not clear.

Genes encoding human leukocyte antigen (HLA)
are a critical component of immunoregulation
and inflammation. HLA antigens interact with T
lymphocytes and natural killer cells and trigger local
inflammation by secretion of cytokines, which play an
important role in cardiac fibrosis and inflammation®®'%,
The relationship between HLA and various valvular
disorders such as rheumatic heart disease (RHD),
degenerative aortic stenosis and mitral valve prolapse
(MVP) has been demonstrated in previous studies!!*'71.
Rheumatic valvular heart disease and myxomatous
mitral valve disease are well-known predisposing
factors in MCTR. Based on the above observations of
the altered expression of HLA alleles in these diseases,
we intended to investigate HLA allele frequency in
patients with MCTR. Accordingly, we hypothesized
that the polymorphism of HLA alleles may influence
individual susceptibility to MCTR.

SUBJECTS AND METHODS
Patient population

The study was performed as a matched case control
study conducted at the Sakarya University School of
Medicine. Twenty-one patients with primary MCTR
and 147 controls were enrolled in the study. Primary
MCTR is defined as a case in which there was neither
a recognized, reasonable and probable cause nor a
prior structural cardiac abnormality such as rheumatic
valvular disease and myxomatous valve degeneration.
Patients ~ with acute myocardial infarction,
hypertrophic cardiomyopathy, or prior history of
infective endocarditis, RHD, connective tissue disease,
blunt chest trauma and chronic-active inflammatory
disease were also excluded from the study. The control
group consisted of 147 asymptomatic hospital staff
including doctors, nurses and technicians without
valvular heart disease, matched for age and gender.
Transthoracic echocardiography was performed in all
study participants according to the recommendations
of American Society of Echocardiography. Diagnosis
of MCTR was based on standard echocardiographic
methods. Echocardiographic determinants included
incomplete leaflet coaptation and rapid systolic
movement of the involved leaflet tip into the left
atrium. All the subjects in MCTR group underwent

transesophageal echocardiography to confirm the
diagnosis. Ethical approval for this study was provided
by the Ethical Committee of Sakarya University School
of Medicine. The study conformed to the ethical
principles of the Declaration of Helsinki. Informed
written consent was obtained from each subject
included in the present study.

Sample preparation and genomic DNA extraction

Five  milliliters of venous blood was
obtained from each participant and stored in
ethylenediaminetetraacetate (EDTA) tubes. DNA
extraction for molecular typing was performed using
extraction columns (QIAamp DNA mini kit, Qiagen).
HLA typing for HLA class I (HLA-A and HLA-B) and
class II (HLA-DR) were performed using polymerase
chain reaction with sequence-specific primers (PCR-
SSP) (low resolution Olerup SSP® HLA Typing Kits)
according to the manufacturer’s instructions. The
incubation process of the thermocycle of the PCR
(Sensoquest PCR systems, Germany) was performed
as follows: 1 cycle at 94°C for 2 minutes and 10 cycles
at 94°C for 10 seconds and at 65°C for 60 seconds,
20 cycles at 94°C for 10 seconds and at 61°C for 50
seconds, and a final extension at 72°C for 30 seconds.
Total reaction volume in each well was 10 ul. Using
these protocols, we analyzed *01, *02, *03, *11, *23, *24,
*25,%26, %29, *30, *31, *32, *33, *34, *36, *43, *66, *68, *69,
*74 and *80 alleles in HLA-A; *07, *08, *13, *14, *15, *18,
*27,%35,%37,*38, *39, *40, *41, *42, *44, *45, *46, *47, *48,
*49, %50, *51, *52, *53, *54, *55, *56, *57, *58, *59, *67, *73,
*78, *81, *82 and *83 alleles in HLA-B and *01, *03, *04,
*07, *08, *09, *10, *11,*12, *13, *14, *15, and *16 alleles in
HLA-DR group.

The PCR products were separated by agarose gel
electrophoresis (2%) in Tris-Borate-EDTA buffer (90
mM Tris base, 90 mM boric acid, 2 mM EDTA) 0.5 M
20 mL; distilled water to 1000 mL, at 100 volts for 1
hour at room temperature. Amplicons in the gel were
stained with ethidium bromide (0.5 pg/mL). Gels were
visually analysed under an ultraviolet light.

Statistical analysis

Analyses were performed using commercial
software (IBM SPSS Statistics, Version 23.0. Armonk,
NY: IBM Corp.). Descriptive analyses were performed
to provide information on general characteristics of the
study population. Categorical variables were presented
as counts and percentages. Kolmogorov-Smirnov test
was used to evaluate whether the distributions of
continuous variables were normal. All the variables
displayed normal distribution and presented as the
means + standard deviation. Independent samples t
test was used to compare the age between study and
control groups. Categorical variables were compared
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by Chi-square test. A multivariate logistic regression
model was implemented to determine HLA subgroups
associated with MCTR. A P-value of less than 0.05 was
considered significant.

RESULTS

Demographic and laboratory data of MCTR and
control group are summarized in Table 1. The mean
age of the MCTR group and control group was 57+16
and 55+10 years respectively (P=0.497). Clinical and
laboratory data were both similar between groups.

Table 1: Demographic and clinical characteristics

5 Control MCTR
Variables (n=147) (n=21) P
Age 54.50+9.98  57.00+16.12  0.497
Gender (Male) 99 (67.3) 14 (66.7) 1.000
Hypertension 64 (43.5) 8(38.1) 0.814
Diabetes mellitus 12 (8.2) 1(4.8) 1.000
Coronary artery disease 12 (8.2) 1(4.8) 1.000
Creatinine (mg/dl) 0.87+0.16 0.96+0.38 0.29
CRP (mg/1) 3.88+2.06 4.57+2.82 0.35

Data were shown as count (percentage) and mean + standard
deviaton.
CRP: C-reactive protein

A total of 118 alleles obtained from the MCTR
group and 535 alleles obtained from the control group
were evaluated. Table 2 displays the results of HLA
class I and class II allelic frequencies between the
groups. We found a higher frequency of HLA-A2 (38%
vs. 13%, P=0.008), HLA-A3 (33% vs. 9%, P=0.007),
HLA-A24 (38% vs. 9%, P=0.001), HLA B-7 (19% vs. 4%,
P=0.02), HLA B35 (43% vs. 13%, P=0.003), HLA-DR4
(33% vs. 11%, P=0.01), HLA-DR7 (29% vs. 10%, P=0.04)
and HLA-DR15 (24% vs. 5%, P=0.008) alleles in MCTR
group as compared to control group.

Multivariate stepwise logistic regression analysis
was used to determine the variables most strongly
associated with MCTR. The analysis was applied to
the selected variables including HLA-A2, HLA-A3,
HLA-A24, HLA-B7, HLA-B35, HLA-DR4, HLA-DR7
and HLA-DR-15. In this analysis, higher expression
of HLA-A3 (OR=12.606, 95% CI: 3.049 to 52.117,
P<0.001), HLA-A24 (OR=8.495, 95% CI: 1.954 to 36.929,
P=0.004), HLA-B35 (OR=4.920, 95% CI: 1.407 to 14.208,
P=0.013), HLA-DR4 (OR=7.967, 95% CI: 1.911 to 33.218,
P=0.004), alleles were independently associated with
the occurrence of MCTR (Table 3).

DISCUSSION

Currently, no published reports have been made
available on the HLA expression profile of MCTR.
To our knowledge, this is the first study showing
different frequencies of certain HLA alleles in patients

Table 2: Comparison results of the HLA subgroups between control
and MCTR groups.

HLA Control MCTR

subgroups (n=147) (n=21) P
Al 19 (12.9) 3(14.3) 0.741
A2 19 (12.9) 8(38.1) 0.008
A3 14 (9.5) 7(33.3) 0.007
All 14 (9.5) 2(9.5) 1.000
A23 15 (10.2) 3(14.3) 0.475
A24 13 (8.8) 8(38.1) 0.001
A26 12(8.2) 2(9.5) 0.688
A29 12(8.2) 1(4.8) 1.000
A30 13 (8.8) 2(9.5) 1.000
A32 16 (10.9) 1(4.8) 0.699
A68 14 (9.5) 1(4.8) 0.696
A69 9(6.1) 0(.0) 0.604
B7 6 (4.1) 4 (19.0) 0.023
B8 10 (6.8) 0(.0) 0.615
B13 8(54) 2(9.5) 0.363
B14 6 (4.1) 1(4.8) 1.000
B15 11(7.5) 1(4.8) 1.000
B18 9(6.1) 3(14.3) 0.176
B27 10 (6.8) 2(9.5) 0.648
B35 20 (13.6) 9 (42.9) 0.003
B37 7 (4.8) 1(4.8) 1.000
B39 9(6.1) 1(4.8) 1.000
B40 4(2.7) 1(4.8) 0.492
B44 11(7.5) 3(14.3) 0.388
B49 16 (10.9) 3(14.3) 0.711
B50 8(54) 0(.0) 0.598
B51 14 (9.5) 3(14.3) 0.450
B52 7 (4.8) 2(9.5) 0.313
B54 7 (4.8) 0(.0) 0.598
B55 8(54) 1(4.8) 1.000
B57 5(3.4) 1(4.8) 0.557
B58 8(54) 1(4.8) 1.000
DR1 10 (6.8) 4 (19.0) 0.078
DR3 14 (9.5) 1(4.8) 0.696
DR4 17 (11.6) 7(33.3) 0.015
DR7 15 (10.2) 6(28.6) 0.029
DR8 12(8.2) 1(4.8) 1.000

DR10 13 (8.8) 1(4.8) 1.000
DR11 29 (19.7) 7(33.3) 0.163
DR12 12(8.2) 1(4.8) 1.000
DR13 20 (13.6) 3(14.3) 1.000
DR14 12(8.2) 2(9.5) 0.688
DR15 7 (4.8) 5(23.8) 0.008
DR16 12(8.2) 1(4.8) 1.000

Data were shown as count (percentage).
MCTR: mitral chordae tendinea rupture

with MCTR as compared to control. The expression of
8 HLA alleles were significantly higher in the MCTR
group.

HLA antigens were initially identified on the
surface of immunocompetent cells such as monocytes/
macrophages, T and B lymphocytes which were
responsible for the regulation of the cellular immune
response by the presentation of foreign antigens!!l.
However, aberrant expression of HLA alleles on cells
not considered part of the immune system have been
found to be associated with several autoimmune
disorders. The best evidence of this phenomenon
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Table 3: Logistic regression models for the MCTR and independent
risk factors

HLA SE

subgroups B of B P OR CI for OR
A3 2534 0724 <0.001 12.606  3.049-52.117
A24 2,140  0.750  0.004 8495  1.954-36.929
B7 2163 1121  0.054 8.697  0.966-78.282
B35 1593  0.639  0.013 4920  1.407-17.208
DR4 2075 0728  0.004 7967  1.911-33.218
DR7 1.449  0.772  0.060 4258  0.938-19.329
DR15 1855 0976  0.057 6.392  0.943-43.331

p: regression coefficient, SE: standard error, CI: confidents interval;
OR: odds ratio; HLA: human leukocyte antigen

may be HLA-DR expression by thyrocytes in Graves’
disease, which has been found to play an essential
role in the initiation and progression of the disease
process!l. Moreover, aberrant expression of HLA has
been detected on fibroblasts in progressive systemic
sclerosis®, on smooth muscle cells in atherosclerotic
plaques?!, and on epithelial cells in Crohn’s disease!®.
These studies revealed that aberrant expression of
HLA on non-immunocompenent cells promote T cells
to initiate autoimmune attack, resulting in the direct
destruction of local tissue®.

HLA antigens have also been shown to be
expressed on valvular tissues. It has been suggested
that local aberrant expression of HLA antigens by
valvular epithelial cells and fibroblasts stimulate T
cells to initiate autoantibody production, leading to
the direct destruction of valvular tissue apparatus*®!l.
Olsson et al showed aberrant expression of HLA-DR
on the endothelial surface of the leaflets and fibroblast
like cells in the fibrosa and spongiosa in patients with
degenerative aortic stenosis!'”l. A study by Johnson et al
also demonstrated that human valve endothelial cells
can cause the allostimulation of PBMC and resting
CD4+T cells. They revealed that the response of CD4+
T cells was dependent on HLA Class II expression?!.
Amoils et al revealed aberrant expression of HLA-
DR by the fibroblasts of the valvular tissue of the
patients with acute rheumatic fever!®!. There was no
study investigating aberrant expression of HLA by
valvular tissue cells in MCTR. In the present study,
we evaluated circulating HLA expression in patients
with MCTR. The use of whole-blood preparations for
the HLA analyses, as in the case of our study, may not
provide a specific source of HLA expression. However,
higher frequency of circulating HLA alleles might be
the result of tissue-level aberrant HLA expression.

Several investigators have attempted to analyze
the association between HLA alleles and circulating
whole blood cells with various valvular heart diseases.
A study by Ozkan et al showed that susceptibility to
RHD in Turkish patients is mainly class II and weakly

class I mediated, with B16, DR3 and DR7 influencing
susceptibility and DR5 conferring protection!™. A
study by Okello also demonstrated that there was a
significant association of HLA-DR11 in patients with
RHD, whereas the risk was lower in HLA-DR1 positive
patients!™. In the other studies performed in patients
with RHD, HLA-A29, -A30, -A31, -A3, -B7, -BS, -B22,
-B5; -B18 and -B35 were proposed as susceptibility
markers to the development of RHD. Conversely, a
protective role of HLA-B49 and B52 alleles were also
reported!'>161728l We observed that higher expression
of HLA A3 and B35 alleles were independently
associated with the MCTR. Thus, the expression profile
of these HLA alleles could potentially be involved in
the development of MCTR as well as RHD.

The relationship between HLA alleles and MVP
linked to development of the MCTR has also been
investigated in a few studies. A study conducted by
Filipenko showed that patients with MVP have an
increased expression of B35 antigen of HLA system,
which causes dysmetabolism of collagen in the
mitral cusps¥l. In another study, higher frequency
for HLA-B15 and HLA-B35 alleles have also been
reported in patients with MVP!L In our study, we also
demonstrated higher HLA-B35 expression in patients
with MCTR which deserves attention, considering the
link between MVP and MCTR.

Underlying mechanistic role of HLA alleles on
development of MCTR have primarily focused on
matrix metalloproteinase metabolism. Previously,
Kimura et al showed that the up-regulation of matrix
metalloproteinase (MMP) 1, MMP 2, MMP 9 and
MMP 13, likely plays a major role in the molecular
mechanism underlying the pathophysiology of
MCTRI, In addition, Lin et al have shown that
MMP 1 gene expression and MMP 1-1607 16/26 gene
polymorphism were independently linked with
MCTRE®!. The results of these studies have indicated
that MMP expression might trigger a signal cascade
that instigates cardiac remodeling and fibrosis, as
well as a predisposition to MCTR. An association
between soluble HLA alleles and MMP expressions
was investigated in a few reports. Trayssac et al
firstly demonstrated that both anti-HLA class I and
II antibodies activate a stress-induced signaling
pathway implicating MMP in patients with transplant
vasculopathy!?®l. Galvani et al also reported that anti-
HLA antibodies are mitogenic for smooth muscle
cells through a signaling mechanism implicating
membrane type 1 MMP and MMP2®. Furthermore,
Rizzo et al suggested an effective link between MMP-
2 and HLA-G1, which is a non-classical HLA class I
antigent. Although it is plausible to hypothesize
that activations of certain MMPs induced by HLA
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alleles might play potential roles in development of
MCTR, this issue was not specifically investigated in
our study.

Limitations of the study

This study has some limitations. The major
limitation of the present study is its small sample size.
The second limitation is related to ethnic heterogeneity
of expression of HLA alleles in various populations.
Since ethnic differences may influence the distribution
of HLA alleles, a lack of diversity may complicate
efforts to extrapolate our results to other ethnic
groups. Third, while this genetic study has established
an association between HLA alleles and MCTR, the
precise function of HLA alleles on MCTR development
has not been fully elucidated. Thus, rather than being a
direct pathogenic cause of MCTR, HLA polymorphism
could merely be used as a marker of predisposition.
Therefore, although the results of our study are
interesting, they should be cautiously interpreted until
further studies with a greater number of patients and
different ethnic populations are conducted.

CONCLUSION

In this first study of the association between the
HLA class I and II expression and MCTR, we propose
that specific HLA alleles such as HLA-A2, HLA-A3,
HLA-A24, HLA B-7, HLA B35, HLA-DR4, HLA-DR7
and HLA-DR15 may be involved in development
of MCTR. Further studies identifying predisposing
factors and genes for the development of MCTR may
enhance understanding of pathophysiologic basis of
MCTR.
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ABSTRACT

Objectives: This study aimed to evaluate non-dipper
hypertension for risk of contrast-induced nephropathy
in patients with coronary artery disease undergoing
percutaneous coronary intervention.

Design: Prospective study

Setting: Department of Cardiology, Erciyes University
Medical Faculty

Subject: This study prospectively included a total of 161
patients (108 patients with dipper, 53 with non-dipper). Blood
pressure (BP) measurements in the clinic were performed
using sphygmomanometer. If the mean BP measured during
night wass less than 10% lower than the mean daytime
measurement, these individuals were “non-dipper”.
Intervention: Negative efficacy of non-dipper hypertension
on renal

Main Outcome Measure: Patients were evaluated as

contrast-induced nephropathy according to 25% increase
creatinine level.

Results: When both groups were compared for the
development of contrast-induced nephropathy, it was
detected in 11 (20%) patients in the non-dipper group and
in 8 (7%, P=0.016) patients in the dipper group. Mehran
risk scoring predictor of contrast nephropathy revealed a
significant difference between hypertension and diabetes
mellitus (DM) in the groups, except for non-dipper
hypertension (P=0.016 and P=0.028, respectively). The effect
of non-dipper hypertension was significant in multivariant
analysis among the parameters affecting contrast
nephropathy (P=0.023, OR: 0.99-7.984).

Conclusions: Non-dipper hypertension is a risk factor
in the development of contrast-induced nephropathy,
independently of the risk factors of the Mehran.

KEY WORDS: coronary artery disease, CIN, Mehran, non-dipper hypertensions

INTRODUCTION

The gold standard in determination of coronary
artery disease (CAD) is still coronary angiography.
Agents used for coronary angiography are ionic
substances which are not so innocent. Called as
contrasting agents, these substances may cause a
range of side effects from allergic events to contrast-
induced nephropathy (CIN).

Contrast induced nephropathy is an important
complication of invasive cardiovascular procedures.
Patients with CAD have a higher risk of developing
CIN after percutaneous coronary intervention
(PCI)M,

The development of CIN is a major determinant
of short- and long-term morbidity and mortality

Address correspondence to:

in patients with CAD, despite successful PCI>3],
Although the pathophysiologic mechanisms of
development of CIN are complex and multi-
factorial, probable mechanisms include intra-
renal vasoconstriction, reduced renal blood
flow, oxidative stress, inflammation, endothelial
dysfunction, and direct tubular epithelial cell injury
by contrast medial*.

Other patient-related risk factors include
serum creatinine level being higher than normal,
glomerular filtration rate being <60 mL/min and this
being caused especially by diabetic nephropathy,
dehydration, congestive cardiac failure, gout, being
over 70 years old and concurrent use of nephrotoxic
medications  (especially  non-steroidal  anti-
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inflammatory medications, angiotensin converting
enzyme inhibitors, aminoglycosides, loop diuretics,
mannitol, metformin). Patient-related risk factors
also include diabetes mellitus, hypertension, low
hematocrit level, hypotension, multiple myeloma,
percutaneous coronary interventions, and left
ventricle ejection fraction being <40%"!. The risk of
development of contrast-induced nephropathy can
be assessed beforehand by Mehran risk score.

Cardiovascular parameters such as blood
pressure, heart rate and coronary tonus change
throughout the day due to circadian rhythmf.
The ambulatory blood pressure measurement data
for normal individuals indicates that the blood
pressure is at the highest level in the morning
hours, tends to decrease throughout the day and
is at the lowest level at night!”. According to this
classification based on ambulatory blood pressure,
the mean blood pressure during night being more
than 10% lower than the mean daytime value is
called dipper hypertension, and no change or less
than 10% change is called non-dipper hypertension.

It is known that there is direct proportion
between blood pressure level, and the grade of
endothelial dysfunction, vascular damage and
end-organ damagel®. Individuals with non-
dipper blood pressure have been found to have
more frequent end-organ damage (ventricular
hypertrophy, microalbuminuria, decreased arterial
compliance, etc.), and cardiovascular morbidity and
mortality®. In the present study, we investigated
whether non-dipper hypertension at admission is
an independent risk factor for the development of
CIN in patients with CAD treated PCI.

SUBJECTS AND METHODS
Study population

This study prospectively included a total of 161
patients (108 patients with dipper, 53 with non-
dipper) after the exclusion criteria were applied. All
patients were informed about the study objective
and gave informed written consent. Local ethics
committee decision was taken before starting the
study (2013/326). Patients with CAD who had
normal coronary angiography plans and arterial
blood pressure with or without medication were
included in the study. CAD diagnosis was made
based on international criteria. Patients below the
age of 18 and above the age of 85, with the history of
acute and/or chronic renal failure, chronic and acute
hepatic failure, malignancy, previous CAD, with
resistant hypertension, and with cardiogenic shock
were excluded from the study. Moreover, standard
medical treatment (beta-blocker, angiotensin
converting enzyme inhibitor, ASA, clopidogrel and

statin) was initiated for all patients based on their
hemodynamic status.

Laboratory assessments

At the time of admittance, tripotassium-
ethylenediaminetetraacetic acid based complete
blood count, and from the blood samples taken into
Isotherm-Gel Clot Activator based biochemistry tubes,
biochemistry parameters (fasting blood glucose, renal
function tests, liver functions tests, total lipid profile),
sedimentation and complete blood count were studied
for all patients. To assess the inflammatory status of
the participants, C-reactive protein level was measured
using BN2 nephelometer (Dade Behring, Schwalbach,
Germany).

Coronary angiography

Selective coronary angiography was taken in all
patients from femoral approach using standard Judkins
technique. Coronary angiography analyses were
performed by specialist cardiologists. The patients
were evaluated to have normal coronary arteries if
they had no angiographic plaque formation in all
epicardial coronary arteries (including sub-branches),
no irregular margins, no ectasia and no slow flow, to
have CAD if they had at least one of the conditions
mentioned above. Patients diagnosed with CAD were
considered to have obstructive CAD if they had >50%
stenosis in at least one coronary artery. Patients who
had <50% stenosis in at least one coronary artery were
considered to have non-obstructive CAD.

Ambulatory blood pressure measurement

Blood pressure measurements in the clinic were
performed using sphygmomanometer according
to European Society of Hypertension guidelines.
Ambulatory blood pressure measurement was
performed using MicrolifeWatchBP device in the 24-
hour period after the patient was included based on
inclusion criteria using a cuff proper for the patient’s
arm diameter. Blood pressure (BP) measurements were
taken every 30 minutes during daytime (between 07:00
and 22:00) and every 60 minutes during night (22:00-
07:00). Night, daytime and 24-hour BP measurements
obtained from the measurements made for 24 hours
were analyzed. The percentage of nighttime BP
decrease was calculated using “Night BP decrease (%)
= (Daytime BP - Night KB) x 100 / Night BP” formula.
If the mean BP measured during night is less than 10%
lower than the mean daytime measurement, these
individuals were considered to be “non-dipper”,
and if the difference is 10% or more, to be “dipper”.
This procedure was performed at the patient’s first
admittance and on day 3, the groups were formed
based on the average of both measurements.
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Table 1: Basal characteristics and hemodynamic parameters
between groups

Dipper  Non-dipper
Variable group group P value
n=108 n=53

Age 61.2+11.2 64.6+8.7 0.049
Gender (M/F) 88/20 39/14 0.408
BMI (kg/m?) 27.3+5.1 28.24#2.5 0.537
Hemoglobin (g/dl) 14.0+1.6 13.7+1.7 0.386
Hematocrit (%) 42.3+5.2 41.8+5.9 0.431
White Blood Cell (10"3uL) 9.1+3.5 8.7+3.8 0.267
CRP 17.8+4.3 16.7+4.9 0.286
Platelets(10"3pL) 264.5£70.6  275.3+83.7 0.525
Creatinine (mg/dl) 0.8+0.2 0.8+0.1 0.931
Glucose (mg/dl) 127+13 122+18 0.366
Total cholesterol (mg/dl) 173.2+42.6  183.1+39.7 0.358
LDL (mg/dl) 1147312 121.0+28.2 0.449
HDL mg/dl) 37.7+8.2 36.0+8.3 0.563
Triglycerides (mg/dl) 155.9+71.4  165.8+77.6 0.441
Diabetes mellitus 9 (8%) 9 (16%) 0.028
Hypertension 7 (8%) 12 (22%) 0.016
Smoking 22 (40%) 17 (34%) 0.684
Hyperlipidemia 3 (5%) 4 (7%) 0.379
Heartbeat (dk) 7110 73£10 0.427
Systolic blood pressure

(mmhg) 128.3+£10.6  120.7+11.9 0.295
Diastolic blood pressure

(mmhg) 74.2¢10.1 75.7+10.1 0.164

BMI: Body mass index; CRP: C-reactive protein; LDL: Low density
lipoprotein; HDL: High density lipoprotein

Statistical analysis

The distribution normality of the variables was
tested using Kolmogorov-Smirnov test. Baseline
characteristics of the patients were assessed between
the groups using student’s t test or Mann Whitney U
test for numerical variables, and Chi-square test for
categorical variables. Analysis results were assessed
within 95% confidence interval, and P being <0.05 was
considered to be a statistically significant difference.
Covariates of parameters that found an importance
in univariate analysis were added to the multivariate
analysis model. SPSS 21.0 software (Version 21, SPSS
Inc, Chicago, IL, USA) was used for basic statistical
analysis.

Table 2: Echocardiography findings between groups

Dipper  Non-dipper
Variable group group P value
n=108 n=53
LVEF % 47.3+7.8 45.3+7.4 0.149
Systolic PAB (mmhg) 30.99.9 32.1+10.7 0.167
LVDD (cm) 4.7+0.6 4.9+0.7 0212
LVSD (cm) 3.1+0.5 3.0+0.4 0.101
IVSD 1.0+0.2 1.1x0.2 0.631

LVEF: left ventricular ejection fraction; LVDD: left ventricular
diastolic diameter; LVSD: left ventricular systolic diameter; IVSD:
interventricular systolic diameter

RESULTS

A total of 161 patients, 53 being in the non-
dipper group (mean age 64.6+8.7 years) and 108
in the dipper group (mean age 61.2+11.2 years)
were included into the study. 74% (n=39) of the
non-dipper group patients and 82% (n=88) of
the dipper group patients were males (P=0.378).
Similar results were observed between the groups
for smoking status, hyperlipidemia, history
heart rate, systolic blood pressure and diastolic
blood pressure at admittance (P=0.684, P=0.379,
P=0.427, P=0.295, P=0.164, respectively; Table 1).
Echocardiography parameters were similar in two
groups (Table 2).

No ssignificant difference was observed between
the patients’ biochemical and hematological
parameters (hemoglobin, hematocrit, white blood
cells, C-reactive protein, platelet count, creatinine,
glucose and cholesterol values) (Table 1).

When the dipper and non-dipper groups were
compared for the prevalence of CAD, the number
of patients with multivascular involvement was 24
(46%) in the non-dipper group and 48 (45%) in the
dipper group. However, no statistically significant
difference was observed between the two groups
(P=0.910).

Table 3: Mehran evaluation of groups with and without contrast
nephropathy

CIN (-) CIN (+)
Variable group group P value
n=142 n=19
Age 60+10.8 55+9.8 0.159
Hypotension 0 0
[IABP 0 0
Diabetes mellitus 36 10 0.028
Creatinine (mg/dl) 0.81+0.2 0.82+0.2 0.325
Hemoglobin (g/dl) 13.9£1.6 13.6+2 0.644
Contrast (cc) 101.5£29.6  115.2+32.9 0.06
Heart failure 0 0

IABP: intra-aortic balloon pump; CIN: contrast induced nephropathy

When both groups were compared for the
development of contrast-induced nephropathy, it
was detected in 11 (20%) patients in the non-dipper
groups and in 8 (7%) (P=0.016) patients in the dipper
group (Table 3). Mehran risk scoring predictor
of contrast nephropathy revealed a significant
difference between hypertension and diabetes
mellitus groups except for non-dipper hypertension
(P:0.016 and P: 0.028, respectively). The effect of non-
dipper hypertension was significant in multivariant
analysis among the parameters affecting contrast
nephropathy (P: 0.023, OR: 0.99-7.984) (Table 4).
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Table 4: Multivariate analysis of parameters affecting contrast
nephropathy.

Multivariate
Covariates HR Analysis P
95%Cl
Non-dipper HT 3.834 0.999-7.984 0.023
DM 3.772 0.991-7.989 0.025
HT 2.538 0.821-6.733 0.025

HT: hypertensions; DM: diabetes mellitus

DISCUSSION

To the best of our knowledge, this is the first study
to determine the value of non-dipper hypertension in
predicting CIN for patients with CAD treated with
urgent PCL In addition, in this study we found that
non-dipper hypertension causes contrast-induced
nephropathy independent from Mahren risk score.

CIN is an important complication in the use
of iodinated contrast media, which accounts for a
significant number of cases of hospital-acquired
acute kidney injury. CIN is the third most common
cause of acute kidney injury in patients admitted to
hospital, after ischemic and drug induced injury!.
Studies have shown a strong association between
CIN and adverse clinical outcomes, including
cardiovascular complications, provision of dialysis
and death!"?, Previous studies confirmed that the
incidence of CIN in patients who have no risk factor
for CIN is <2%, but the incidence in patients who are
at a high risk for CIN increased to 90%P. In our study,
the incidence of CIN (11.6%) is in agreement with
recent data in patients undergoing coronary PCIIL.
CIN is associated with prolonged hospitalization
and increased cost. Furthermore, CIN occurs more
frequently after unplanned coronary interventions
and the development of CIN is a sign of poor short-
and long-term mortality after PCI in CAD despite
successful coronary revascularization!*'¢l. Therefore,
the early identification of patients at risk of CIN is
crucial to guide prophylactic therapy and diminishing
the incidence of CIN in high-risk patients.

Arterial blood pressure physiologically changes
throughout the day. Physiologically, blood pressure
at night should be more than 10% lower than the
daytime blood pressure and this is called dipper
activity. If the night blood pressure drops less than
10% from the daytime value, it is called non-dipper
activity!”l. “Non-dipper” blood pressure is seen in
approximately 25% of the hypertensive cases, and
when sub-groups such as diabetics are included, the
prevalence increases even morel'®. The necessity to
make such classification comes from the finding that
cardiovascular morbidity and mortality is different

between two groups. Individuals with non-dipper
blood pressure have been found to have more
frequent end-organ damage (ventricular hypertrophy,
microalbuminuria, decreased arterial compliance,
etc.), and cardiovascular morbidity and mortality®*!l.

Hypertensive renal damage is defined as the renal
damage which starts or accelerates due to the effect of
systemic blood pressure load (systolic, mean diastolic,
pulse pressure and blood pressure variability). It
is known that there is direct proportion between
blood pressure level and the grade of endothelial
dysfunction, vascular damage and end-organ
damage. Following renal hemodynamic adaptation
and glomerular hydrostatic increase, glomerular
capillary semi permeability gets impaired, and as
a result, albuminuria which is the most important
indicator of progressive renal disease is seen. Renal
hemodynamic changes due to systemic pressure
increase such as increased intraglomerular pressure,
changes in glomerular vascular permeability and
tubular albumin reabsorption insufficiency are
implicated for the occurrence of microalbuminuria in
hypertensive individuals. Furthermore, in their study,
Garcia-Ortiz et al® reported that albumin/creatinine
ratio is negatively associated with the drop in systolic
and diastolic BP at night. In their study, glomerular
filtration rate was only associated with diastolic
decrease. Also, in their study, Hermida et al*! detected
a significant association between circadian model and
renal damage.

Previous studies have shown that microalbuminuria
is the indicator of endothelial dysfunction and
end-organ damage, and in their study, Bianchi et al
found high microalbuminuria prevalence in non-
dipper??. We think that in addition to the endothelial
dysfunction and microalbuminuria caused by non-
dipper hypertension through nitric oxide (NO), the
renal ischemia induced by renal vasoconstriction due
to impaired equilibrium of NO which is known as
endothelium-derived relaxing factor and endothelin
plays the most important role in the pathogenesis
of CIN®., In their study comparing non-dipper and
dipper patient groups for endothelial dysfunction,
Higashi et al have assessed the 24-hour urinary
excretion of NO final product nitrite/nitrate and cyclic
guanosine monophosphate as a marker of endothelial
dysfunction. In conclusion, 24-hour urinary nitrite/
nitrate and cyclic guanosine monophosphate level
was found to be significantly lower in the non-dipper
patient group!?!. Moreover, obtaining positive results
in studies of pre-procedural medical therapy for the
prevention of endothelial dysfunction caused by
contrast-induced nephropathy and the fact that these
therapies mostly involve anti-hypertensive agents may
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be considered as another evidence that endothelial
dysfunction is involved in the association between
hypertension and contrast-induced nephropathy!*!.

CONCLUSION

In conclusion, this study detected that non-dipper
hypertension is an independent risk factor for the
development of contrast-induced nephropathy, and
we think that contrast-induced nephropathy can
be decreased by the pre-procedural diagnosis and
treatment of non-dipper hypertension.
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ABSTRACT

Objective: We aimed to investigate the effects of low-flow
sevoflurane anesthesia on emergence and recovery periods
in pediatric patients undergoing adenotonsillectomy.
Design: Single center, prospective, controlled pilot study
Setting: Istanbul Medeniyet University Goztepe Training
and Research Hospital, Istanbul, Turkey

Subjects: Sixty children of ASA I-II aged 2-10 years who
were scheduled for adenotonsillectomy between February
and May in 2016

Interventions: Patients were randomly assigned to either
low-flow anesthesia or high-flow anesthesia

Main outcome measures: Heart rate (HR), mean arterial
pressure (MAP), peripheral oxygen saturation (SpO,),
endtidal carbon dioxide and bispectral index values (BIS)

of the patients were recorded in the operating room. The
time of spontaneous ventilation beginning and extubation
time were recorded while emergence from anesthesia. HR,
MAP, SpO,, pain and agitation scores were also recorded
in the recovery room.

Results: Hemodynamic variables at all times, BIS, time of
spontaneous ventilation beginning and extubation time
were not different between the groups (P>0.05). Pain and
agitation scores were lower in low flow group (P<0.05).
No side effects were observed in any of the patients in
groups.

Conclusions: We observed the positive effects of short-
term low flow anesthesia in pediatric patients on recovery
in the early postoperative period.

KEY WORDS: emergence agitation, extubation, sevoflurane

INTRODUCTION

Emergence agitation (EA) in pediatric patients
after general anesthesia is a common problem. The
etiological factors of EA has not been explained
exactly. However, some proposed that contributors to
EA are volatile anesthetics, type of surgery, patient’s
age, parenteral anxiety, patient anxiety, pre-existing
behavior, patient and parent interaction with health-
care providers!!l. EA was more common in anesthesia
using sevoflurane compared to other anesthetic
agents!?.

Low flow anesthesia was first described by
Foldes in 1952 with a fresh gas flow of 1.0 L/min,
and shown to be a reliable anesthetic technique
in subsequent studiesP*. Low flow anesthesia is
preferred to high-flow anesthesia because of its

Addpress correspondence to:

ecological and economic advantages; it also has
beneficial effects for patients?. Low flow anesthesia
has also been performed successfully in pediatric
patients which was reported to be safe, cheap and
advantageous!®®l.

Sevoflurane is a widely used and reliable anesthetic
agent in low flow anesthesia in pediatric patients!®..
Studies on pediatric patients have shown that
sevoflurane in a circle system with a fresh gas flow of
1 L/min is safel”. However, no study about EA after
low flow sevoflurane anesthesia in adenotonsillectomy
operations has been performed. In this prospective
controlled study, we aimed to investigate the effect
of low flow sevoflurane anesthesia on recovery
period, including EA in pediatric patients undergoing
adenotonsillectomy operations.

Mesure Gul Nihan Ozden, MD, Department of Anesthesiology and Reanimation, Istanbul Medeniyet University Goztepe Training and Research Hospital,
DrErkinCaddesi. Kadikoy, Istanbul 34722, Turkey. Tel: +90 5055210342; Fax: +90 2165706620; E-mail: nihanozdenn@gmail.com
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SUBJECTS AND METHODS

This study was approved by Istanbul Medeniyet
University Goztepe Training and Research Hospital
Clinical Research Ethical Committee; 08.03.20016,
2016/0040. Sixty ASA I-II pediatric patients aged
between 2 to 10 years who were scheduled to undergo
adenotonsillectomy surgery under general anesthesia
were included in the study after obtaining written
informed consent from the parents. Patients with
neurological or heart disease, uncontrollable asthma,
acute illness or mental retardation were not included
in the study. The children received midazolam 0.1 mg/
kg i.v. (Demizolam, Deva Holding, Istanbul, Turkey)
for premedication before administration to operating
room. Children were randomly assigned into two
groups as low flow (group LEF, n=30) or high flow
(group HF, n=30) using the computer system. Standard
monitoring (electrocardiography, peripheral oxygen
saturation (SpO,), blood pressure and bispectral
index values (BIS)) were performed on all patients.
DatexOhmedaAvance S/5 (Newyork, NY, USA) was
used asthe anesthesia device, and controlled mandatory
ventilation mode was preferred for ventilation. In each
case, the device was tested and soda lime was checked.
The inspired fraction of oxygen (FiO,) alarm was set to
33% minimum, and endtidal carbon dioxide (EtCO,)
alarm was set to 50 mmHg maximum. Propofol™
2-2.5 mg/kg i.v. (Propofol 1%, Fresenius Kabi, Zurich,
Switzerland), fentanyl 1 pg/kg iv. (Talinat, VEM
ILAC, Istanbul, Turkey) were used for induction of
anesthesia. Rocuronium 0.5 mg/kg iv. (Esmeron,
Organon, Istanbul, Turkey) was used to achieve
neuromuscular block, and endotracheal intubation was
performed after waiting for two minutes. Ventilation
was performed with the tidal volume of 6-8 ml/kg and
respiratory frequency adjusting by age. The fresh gas
flow was adjusted to 4 L/min with oxygen-air mixture
FiO, being 50%, and the concentration of sevoflurane
(Abbott Laboratories, USA) was adjusted to 3.5% until
obtaining 1 minimum alveolar concentration (MAC)
sevoflurane concentration. At the time sevoflurane
value reached to 1 MAC, the fresh gas flow was
decreased to 1 L/min in the low flow group, and it is
kept at 4 L/min in the high flow group. Sevoflurane
concentration was adjusted to keep it at 1 MAC and
BIS value of 40-60, throughout the operation. Heart
rate (HR), mean arterial pressure (MAP), SpO, and BIS
values were recorded before induction, after induction,
and at 5 minute intervals during the operation. FiO,,
inspired fraction of sevoflurane, EtCO, and end tidal
sevoflurane concentration values were recorded at
five minutes intervals during operation. All patients
received acetaminophen 20 mg/kg i.v. (Perfalgan,
Bristol Myers Squibb, New York, USA) just before
surgery ended. At the end of the surgery, sevoflurane

was discontinued and fresh gas flow was raised to 4 L/
min with 100% oxygen in both groups.

When MAC value was below 0.2, BIS value
raised above 70, and tidal volume was above 6 ml/
kg in spontaneous ventilation, muscle relaxation was
revered with atropine 0.01 mg/kg i.v. (AtropinSulfat,
Galen Tlac, Istanbul, Turkey) and neostigmine 0.02
mg/kg iv. (Neostigmin, Adeka, Samsun, Turkey),
and then extubated. The time of spontaneous
ventilation beginning (time from discontinuation of
inhalation agent to onset of spontaneous breathing)
and ‘extubation time’ (the time from discontinuation
of inhalation agent to completion of extubation) were
recorded. HR, MAP, SpO,, Aldrete Recovery Score!'?,
Wong Baker Pain Scale!™, and Pediatric Anesthesia
Emergence Delirium (PAED)™ values were recorded
at 5 minute intervals in the post anesthetic care unit
(PACU). When the Modified Aldrete Score was over 9,
the patient was discharged from the PACU. Adverse
reactions including respiratory depression, shivering,
laryngospasm and postoperative nausea and vomiting
(PONV) were recorded when they appeared. PONV
was medicated with ondansetron 0.1 mg/kg i.v. (Zofer,
Adeka, Istanbul, Turkey). When SpO, dropped below
92%, oxygen was given via face mask. On the first day
after the operation, the observer checked each patient
via a phone-call for adverse effects like pain, nausea,
vomiting and drowsiness.

Statistical analysis was performed using SPSS
(version 20; SPSS Inc., Chicago, IL USA). Demographic
data such as age, body weight, duration of anesthesia
and surgery were compared using unpaired student’s
t-test. Categorical data expressed as a number or
percentages were compared by Chi-squared analysis
and Fisher’s exact test. The Mann-Whitney U test was
used to compare recovery times, modified Aldrete
Scores, PAED scores, pain scores and postoperative
adverse effects between groups. For intra group
pairwise comparisons of non-normally distributed
parameters, Friedman test and Wilcoxon Signed Ranks
test were used. Differences at P<0.05 were considered
to be statistically significant. We used the values from
a study about EA in pediatric patients™ to calculate
the sample size with SPSS program. To obtain a=0.05
and (3=%95, 16 patients were calculated for each group.

RESULTS

Demographic data of the patients were not
different in both groups (P>0.05; Table 1). There was
no statistically significant difference in HR and MAP
(Figure 1) values between groups. EtCO, values
were higher in low flow group at 20" minute, which
was statistically significant (P<0.001). There was
no statistically significant difference in BIS values
between groups (P>0.05). Time of beginning of
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Figure 1: Intraoperative mean arterial pressure measurements.

spontaneous ventilation and extubation time were
similar in both groups (P>0.05). The pain scores at 5%,
10" and 15" minutes in the PACU were significantly
lower in Group LF than Group HF (P<0.05; Figure 2).
The PAED score at 10" minute was significantly lower
in the LF group (P<0.05; Figure 3). Adverse reactions
were not observed in any patient in any group.

DISCUSSION

We studied the effects of low-flow anesthesia
compared with high-flow anesthesia on recovery
quality in this trial, and found that the PAED score and
painscores werelowerinthelow-flow anesthesiagroup.
There was no difference in beginning of spontaneous
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Figure 2: Wong-Baker Pain Scale measurements in the recovery
room.

Figure 3: Pediatric Anesthesia Emergence Delirium measurements
in the recovery room.

Table 1: Demographic values in groups

Groups Group LF Group HF ¥
Age (year) 5.38 (2.5-10) 6.13 (3-8) NS
Weight (kg) 20.60 (12-29)  21.86(13-37) NS
Operation time (min) 35.17+7.25 36.83+9.24 NS
Time to 1 MAC (min.) 2.07+0.58 2.00+0.64 NS
Spontaneus respiration
time (min.) 5.53+2.69 4.37+2.57 NS
Extubation time (min) 7.90£2.90 6.87+2.80 NS

NS: statistically non-significant values between groups; Group LF:
group low flow, Group HF: group high flow; min: minute

ventilation, extubation time and hemodynamic and
respiratory parameters. Adverse reactions including
respiratory depression, shivering, laryngospasm and
PONYV that were described before were not observed
in any group. The mechanism responsible for EA in
children remains poorly understood. A variety of
explanations have been proposed. A meta-analysis
of 14 randomized trials with 1100 children who
underwent general anesthesia reported that EA was
less likely to occur after propofol anesthesia compared
with sevofluranel'®. Some experts have attributed EA
to the unique neurodevelopmental characteristics in
this age group and the effects of the newer inhalational
anesthetics on them!'”l. Alternately, some associate EA
with the unique electroencephalographic findings
associated with sevoflurane anesthesia™l. However,
EA occurs with a similar frequency after desflurane and
isoflurane, even though the electroencephalographic
characteristics of these inhaled anesthetics are
quite dissimilar from those of sevoflurane®!. The
mechanism for the increase in EA after sevoflurane
compared with other anesthetics is unknown. In one
study, no difference in the incidence of EA was noted in
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children randomly assigned to rapid emergence with
immediate discontinuation of sevoflurane versus a
controlled, gradual reduction of sevoflurane?l. Rapid
emergence from general anesthesia does not appear to
be responsible from EA. In another study, there was
a six-fold greater incidence of EA after sevoflurane
anesthesia compared with that of propofol anesthesia
(24% vs 4%), despite similar rapid emergence in both
groups'?.. In our study, both the time interval between
vaporizer discontinuation and spontaneous ventilation
time and extubation time were similar in both groups,
which may indicate that low flow anesthesia does not
affect the time of emergence in this type of patients.

A number of rating scales have been developed
for the diagnosis of EA to differentiate EA from
postoperative pain, and to allow accurate assessment
of the prevalence, predisposing factors, and prevention
and treatment strategies. Currently, the PAED scale
is recognized as the standard for diagnosing EA in
children®!. Two other studies found no relationship
between preoperative anxiety and EA, as measured
by the PAED scale®?l. In a small study, 32 children
who underwent magnetic resonance imaging were
randomized to receive general anesthesia with
sevoflurane or halothane, and the incidence of EA
with sevoflurane when a high diagnostic threshold
was applied (similar to PAED scale) was reported to
be 33%, compared with 0% with halothane. The
PAED score has been validated, with a score of 10 or
greater yielding 64% sensitivity and 86% specificity,
and a score of >12 yielding 100% sensitivity and
94.5% specificity for the diagnosis of EA™I. In a study
performed with 200 pediatric patients, the incidence
of EA measured by PAED was lower in the low flow
anesthesia group!®!. We also used the PAED score for
evaluation of EA in our study, and PAED scores were
found to be lower in patients who received low flow
anesthesia, similar to previous reports.

Neither the depth of sevoflurane anesthesia®
nor the duration of deep sevoflurane anesthesia®! as
assessed by BIS monitoring affects the incidence of EA
in children. The patients were followed up with BIS
monitoring in our study to maintain similar anesthesia
levels in both groups, BIS scores of patients were noted
at five-minute intervals, and found to be similar in both
groups, which indicates that the depth of anesthesia is
similar in both groups.

Low flow anesthesia is used safely in today’s
anesthesia practice in pediatric patients by setting
alarm limits with newly developed anesthetic
ventilators. Although there were statistically
significant differences between the FiO, levels
between the groups in our study, this was not
likely to be clinically important because none of the
measurements were lower than 50%.

Studies have focused on the prevention
of EA with intravenous anesthetics by using
perioperative analgesia. Children with reported
agitation in the recovery room should first be
assessed for potentially dangerous causes of
agitation (i.e. hypoxia, hypotension, hypercarbia
and hypoglycemia) and for pain. If the pain is a
problem, they should be treated appropriately
with analgesics. The pain must be controlled to
make the diagnosis of EA®!. In this study, we used
paracetamol for pain management postoperatively
in both groups, and the Wong-Baker pain score
was used for pain assessment. In our study, the
pain scores in the low-flow group were lower than
those in the high-flow group at all measurement
times of pain. Also, the site of surgery is important
in EA. In adenotonsillectomy operations, together
with the pain, irritation in the pharyngeal area
may contribute to the occurrence of agitation®.
We observed a similar finding in our study; pain
and agitation scores were found to be lower in
LF group. However, an explanation of how low
flow affected the pain and agitation needs to be
explained with new studies in this type of patients.

The MAP and HR were similar in both
groups in our study. Although both of them were
decreased during the operation, they did not drop
lower than the normal limits. These decreases
might have been due to the effect of sevoflurane
on cardio respiratory reflexes, which seemed to
be clinically unimportant. Adverse reactions were
not detected in any patient in our study, indicating
that low flow anesthesia does not increase adverse
reactions in low flow sevoflurane anesthesia in
children.

This study has some limitations. One limitation
is the small number of participants. Although
the numbers are enough to come up with strong
statistical significance, it can be used as a pilot
study for a larger sample sized multicenter study.
As performed routinely in our clinic, we assumed
that intravenous paracetamol would be enough
for early postoperative period during which we
measured severity of pain, which may be another
limitation of the study. It could have been better if
we had planned to give rescue analgesic.

CONCLUSION

We conclude that low flow anesthesia may
reduce emergence delirium and postoperative
pain even in short-term operations like
adenotonsillectomy with no increase in the
incidence of adverse events, and with no change
in hemodynamic and respiratory parameters in
pediatric patients.
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ABSTRACT

Objective: To explore the pattern and impact of social
media usage in the dental field as well as the users’
perception on the dental accounts’ existence, including
their credibility level and professional image.

Design: Cross-sectional study

Setting: Online survey disseminated on social media
platformsaswell as to the patients attending a governmental
specialized dental center in Kuwait between 24" Jan 2019
and 27" March 2019.

Subjects: Only participants aged 16 or above and using
social media were eligible to participate.

Intervention: No intervention applied

Main outcome measure: The usage pattern and impact of
social media platforms on oral health

Results: A total of 506 participants were included. Results
showed that 76.1% of the participants (n=385) preferred to

use Instagram™ among other platforms. Posting videos
instead of static photos were preferred for oral health
information delivery by 72% of the survey responses. The
credibility level of the dental accounts varies according
to the employment nature, with the governmental sector
being the highest. Most of the participants (n=382, 76%)
validate the dental information disseminated on social
media mainly by searching on the internet (n=357, 71%),
while 54% of them (n=275) found that the existence of
dental accounts on social media is a major reason to find
and choose a dental clinic or dentist for a visit.
Conclusions: Social media has a positive impact on
oral health awareness and habits. However, educating
the public about the evidence-based practice should be
considered, especially with the inflated misinformation on
social media.

KEY WORDS: community oral health, dental education, e-health, online health information, social media

INTRODUCTION

Social media is one of the most influential factors
in our global electronic-era and has become an integral
part of our daily lifel"l. At least 3.5 billion people in the
world are present online, which means that one in three
people in the world are using social media platforms(?.
The utilization of social media in healthcare sectors is
very popular worldwide and considered as a platform
to provide health information, intervention, promotion
and education, as well as being a communication
medium between healthcare professionals, including
dentists and patientst%l. It also has the potential to
change the way we deliver care and treat some diseases
and behaviors such as obesity, depression, diabetes,
heart diseases and sexual behaviorst!!.

Addpress correspondence to:

Currently, there is a consistent trend of using
web-based resources including social media as a
telemedicine/teledentistry platform. Teledentistry is
an evolving area that covers wide dental services such
as providing remote consultations, preventive care
and continuous education™. This trend is evident
with the current severe acute respiratory syndrome
coronavirus 2 pandemic, which is leading to COVID-19
disease. These resources have been used as informative
platforms and a triage gate, allowing patients to be
efficiently screened while avoiding the spread of virus
between patients, healthcare professionals and the
community™*7],

In spite of providing beneficial opportunities on its
platforms, sharing of health-related misinformation

Ahmad M AlAli, BDS MSc MFDS RCSEd, Department of Oral and Maxillofacial Surgery, Al-Adan Specialized Dental Center, Ministry of Health,
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and inaccurate evidence on social media is found
to be more prevalent and popular than accurate
information™"!. Being actively present on social
media means being aware of its usage risks including
disseminating poor quality of information, damaging
the professional image and violating the patient-
healthcare professional boundary with its legal
consequences”]. Thus, the United Kingdom General
Dental Council, American Dental Association and
Australian Dental Association have published
different posting protocols and guidance on using
social media platforms22.

This study aimed to explore the pattern and impact
of social media usage in the dental field as well as the
users’ perception on the dental accounts’ existence,
including their credibility level and professional
image. The reporting of the study follows the STROBE
checklist!®!,

SUBJECTS AND METHODS

A cross-sectional study was carried out using
an online survey focusing on Kuwait’s population.
The survey comprised of sets of questions in Arabic
regarding the use and impact of social media
platforms related to dentistry. The survey was
distributed electronically via social media platforms
as well as to the patients attending a governmental
specialized dental center in Kuwait. Participants were
eligible to be enrolled into the study only if they were
using any social media platform and aged 16 and
above. The study was carried out from 24" Jan 2019
and 27* March 2019. Responses were entered into
SPSS version 23 for statistical analyses. The study was
approved by Division of Research and Surveys, Dental
Administration, Ministry of Health, Kuwait, with
internal number (0005/2018).

RESULTS
Demographics

A total of 506 participants were enrolled into
the study; 173 (34%) male and 333 (66%) female
participants. Most of the participants (n=338, 67%)
were aged between 16-35 years, with university
education as the highest academic level in 70% (n=356)
of the participants (Table 1).

Social media usage

Instagram™ (n=385, 76%), Snapchat™ (n=226,
45%), and Twitter™ (n=175, 34.6%) were the most
used social media platforms and preferred by the
participants, while 9% (n=46) of participants preferred
other platforms. The time spent on social media vary
between participants, however, 60% (n=304) of them
spent between 1 to 4 hours a day (Table 2). The data
showed that 44.9% (n=227) of the participants were

Table 1: Demographics of the participants

Variable Frequency Percent Cumulative
percent

Participation
Via social media distributed
hyperlink 452 89.3 89.3
Attendance at a dental clinic 54 10.7 100
Total 506 100

Gender
Male 173 342 342
Female 333 65.8 100
Total 506 100

Age group
16-25 168 332 332
26-35 170 33.6 66.8
36-45 92 182 85
46-55 56 11.1 96
56+ 20 4 100
Total 506 100

Nationality
Kuwaiti 399 78.9 78.9
Non-Kuwaiti 107 211 100
Total 506 100

Academic level
Below high school 4 0.8 0.8
High school 43 8.5 9.3
University level (Bachelor/
Diploma) 356 70.4 79.6
Postgraduate 103 204 100
Total 506 100

following five accounts or less that related to dentistry,
16.2% (n=82) following between six to ten accounts,
and 11.7% (n=59) following more than ten accounts.
However, 23.7% (n=120) of the participants were not
following any dental related accounts and 3.6% (n=18)
did not know how many dental related accounts they
were following.

Post preference

Posting videos in its different forms were preferred
by 72% of the responses compared to posting
pictures. Similar percentages were found between
the participants’ preference on type of videos such as
professional high-quality videos (26%), selfie videos
(24%) and motion graphic videos 23% (Figure 1).

Table 2: Time consumed by the participants on social media

. Cumulative

Time spent Frequency  Percent percent
Less than 1 hour 27 53 5.3
Between 1 to 2 hours 149 29.4 34.8
Between 2 to 4 hours 155 30.6 65.4
More than 4 hours 133 26.3 91.7
I don't know 42 8.3 100
Total 506 100
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= Spontaneous video (e.g. selfies)
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Figure 1: Type of post preferences

Impact on oral health awareness and habits

Social media usage in general has a positive impact
on the participants’ oral health awareness and habits;
by encouraging them to visit their dentist on a regular
basis (n=160, 31.6%) and correcting misconceptions and
improving oral health habits (n=246, 48.6%). However,
a considerable number of participants believed that
dental related accounts on social media did not affect
them at all (Table 3).

Psychologically speaking, data showed that 52%
(n=260) and 40% (n=201) of the participants found
that picture and video posts have eliminated their
fears and concerns and encouraged them to visit a
dentist respectively (positive impact). However, only
8.3% (n=42) and 18.8% (n=95) found that picture and
video posts increased their fears and concerns and
prevented them from visiting a dentist respectively
(negative impact). In both type of posts, 32% of the
participants in average thought that they have not
been affected at all.

Static picture and caption (text under the photo)

® Explained static picture (info included within the photo)

Online consultations and gifts

The majority of the participants (n=407, 80.4%) did
not have any personal diagnostic consultation via direct
messages. Similarly, 86.8% (n=439) of the participants
did not receive gifts such as free file opening, dental
examination or dental x-rays through social media
competitions/raffles. However, of those who received
gifts, only 5.9% (n=30) of them have visited the dentist.

Credibility

Credibility level has been categorized as poor
credibility (no or slight credibility) and good credibility
(satisfactory or high credibility). Local dentists’
accounts who were working only in the governmental
sector ranked with the highest level of credibility
among other accounts on social media according to
78% (n=396) of the participants” perception, followed
by dentists who were working in both governmental
and private sectors (n=340, 67%), and dentists working
only in private sector (n=261, 51%). Interestingly, non-

Table 3: The impact of using different social media platforms on oral health

Twitter Instagram Snapchat General Usage
Impact/Social Media Platform
Frequency %  Frequency % Frequency %  Frequency %
Encouraged me to visit a dentist on a regular basis 74 17.20 145 20.70 78 18.10 160 21.80
Corrected misconceptions and improved my oral
health habits 132 30.70 237 33.80 122 28.30 246 33.50
Encouraged me to try new products and tools
related to oral health 62 14.40 133 19.00 66 15.30 144 19.60
Made me take wrong personal decision related to
oral health 16 3.70 23 3.30 9 2.10 33 4.50
Prompted me to undergo oral health treatment
plans that I don’t need in my opinion 16 3.70 34 4.90 16 3.70 34 4.60
Spent a lot of money for consultations or treatment
I consider purely commercial 10 2.30 18 2.60 10 2.30 14 1.90
Didn't affect me at all 120 27.90 111 15.80 130 30.20 104 14.10
Total 430 100.0 701 100.00 431 100.00 735 100.00
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Figure 2: Comparison of the credibility level among different dental social media content accounts

Kuwaiti dentists who are working outside Kuwait
have a higher credibility level (n=304, 60%) than local
dentists who are working in private sectors only. In
addition, official governmental dental accounts were
found to be with good credibility (n=368, 73%) than the
official private sectors’ accounts (n=234, 46%) such as
private dental clinics. On the other hand, social media

influencers (non-dental) had the poorest credibility
level amongst all types of accounts according to 87%
(n=440) of the participants, followed by the dental
companies and official private sector accounts in
62% (n=313) and 54% (n=272) respectively. Figure 2
illustrates the credibility levels among different dental
social media accounts.

The effect of dental accounts existence and content on choosing a dentist or visiting a
denal practice

I do not know, 45, 9%

No, 186,
37%

Yes, 275, 54%

Figure 3: The response of the participants on whether dental accounts existence and content would affect their choice for a dentist or dental

practice
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Figure 4: Participant’s responses about dental accounts content and displaying professional qualification when choosing a dentist for a visit

or consultation

Validity

About 10% (n=52) of the participants never
validate dental advice and dental products shared
on social media; however, about 14% (n=73) of them
rarely validate this information. The majority of the
participants (n=382, 76%) sometimes/always validate
any dental advice or products posted on social media.
The methods of validating the information posted on
social media were mostly through searching on the
internet (n=357, 71%), asking the dentist in person
(n=270, 53%), asking relatives and friends based on
their personal experience (n=98, 19%), and other
methods (n=12, 2%).

Professional image on social media

About 54% (n=275) of the participants found that the
existence of dental accounts on social media platforms
including their contents was considered a major
reason to find and choose a dental clinic or dentist
for a visit (Figure 3). Surprisingly, 63% (n=319) of the
participants preferred to see the dentists” accounts to
be solely related to the area of specialty only without
any personal-life involvement. In addition, 83%
(n=419) of participants thought that dentists should
display their qualifications on their social media pages
while 64% (n=322) of them found that displaying the
university name and country where dentists obtained
their qualification is necessary and could be a reason
for their dental visit choice. Figure 4 compares the
participants’ perception on the dentists” professional
image on the social media.

DISCUSSION

The popularity of using social media in the dental
field is currently evident, especially with the evolving
features of social media platforms. The data obtained
from this study showed that getting dental personnel
involved in social media is vital due to its good
impact on oral health. It is important to state that this
study included a potential young participants group
(16-year-old group), which may affect the validity
of the outcomes due to their views and judgments
on dental information presented on social media
platforms.

Although Instagram was found to be the most used
and preferred platform in Kuwait based on this study,
preferences and popularity of social media platforms
vary between different regions and countries®?.
Using these findings could help the dental account
holders in focusing on the targeted population to
maximize their beneficial influence on the popular
social media platforms in their region of interest.
Despite the high number of dental accounts present
on social media, nearly 50% of the participants in this
study were following only 5 or less and 23.7% of them
were not following these accounts at all. This may
reflect the lack of interest, poor marketing strategies
or unattractive content of the dental accounts on social
media. In contrast, this may show that following fewer
dental accounts would be adequate instead of filling up
the users’ timelines with dental content. Dental account
holders may think to invest in their pages in social
media by posting videos and using high-tech quality
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in particular if possible, as we found that 72% of the
participants preferred watching videos regardless of
its form in comparison to static pictures. It is pleasing
to see almost 75% of the participants found that using
social media in general has a positive impact on their
oral health awareness and behaviors, similar to a
survey that showed 67.1% of respondents believed
that they changed some of the oral health behaviors
based on social media information®!. Despite the
small negative psychological impact revealed in
this study, having a caution message or alert at the
beginning of the videos and pictures should be
considered, especially in surgical-related posts.

The demand for online consultations and advice
through social media is evident through comments,
tweets and direct messages. However, healthcare
providers on social media keep posting about the
importance of having face-to-face consultations to
be capable of performing physical examinations
and tests for proper diagnoses. A study conducted
in Dublin showed that web-based consultation with
a dentist appealed to 37% of patients surveyed!'’.
The author concluded that such online services seem
to be unusual, if not potentially dangerous, due to
the importance of taking history and preforming
examination prior to drawing any conclusions
regarding the patient care. At the same time, 90%
of the healthcare providers who are performing
online consultations found the task often or very
often challenging®”. Dentists therefore should bear
in mind that providing personal online diagnostic
consultations without proper history taking,
examination and special tests if needed, may be
considered as negligence, and thus should be avoided.

In contrast, for example with the recent COVID-19
disease pandemic, the trend was to avoid face-to-
face visits temporarily in both medical and dental
fields as much as possible. Healthcare providers were
encouraged to offer online consultations through their
official hospital applications or social media platforms
as well as their social media professional accounts,
mainly via direct messages. Creating virtual clinics
on web-based resources which can be run from home
by most senior staff has been emphasized in order to
avoid physical contact with patients with unknown
COVID-19 status for oral and dental problems!'!.
Therefore, online-based consultation is crucial in
such critical status to minimize the exposure risk for
both patients and healthcare providers.

Seeking dental information on social media places
a high responsibility for dental account holders to
share and disseminate accurate information'!l. In
spite of this great opportunity to enrich the internet
including social media platforms with cutting edge

health-related information, it is also a low-cost
environment that keeps misinformation and fake
news flourishing!*®. Dentists should carefully utilize
this tool by avoiding any misinformation or giving
advice based on poor quality of evidence, in which
online dentists’ credibility may play a major role,
although that credibility is based on reader perception
rather than information accuracy®!. The variation
on credibility levels observed in this study among
dental personnel on social media was not surprising.
Although the reasons behind this finding was not
assessed in the survey, we believe that Christensen’s
arguments on potential negative influences on the
public perception of dentists may still be valid®.
These include having a commercial and self-
promotional orientation, carrying out excessive
elective treatments, or applying unjustified high fees
charges. However, people are trusting dentists as they
believe that dentists have the competency to protect
their health and well-being, as well as recognizing
their rights and dignity®.

Validating the information or tackling potential
fake news provided by dental accounts on social
media is a right that everyone should be taking into
consideration®!. In this study, we found that the
majority of the participants do validate the dental
information disseminated on social media, however
the dilemma was that 71% of them were using the
internet for validation purposes. Although dentists
agreed that the internet was a useful source of
information on oral health, the majority of them also
agreed that patients were likely to misinterpret such
information, and some believed that information
gained from the internet had led to patients
demanding more complex treatment or inappropriate
care®. Also, the readability and quality of websites
regarding dental topics and treatments vary. Several
studies analyzed dental websites to be very difficult
to read or understand and contained inaccurate
information, whereas other websites were good and
reliable**. Moreover, as our study was conducted in
Arabic, reliable and accredited Arabic dental websites
almost do not exist on the internet and most of the
Arabic dental information were sought through social
media platforms. Thus, lack of trusted and highly
credible websites, especially in Arabic language,
can be of a major downside when using the internet
for validation. Hence, there is a great need for valid
and credible online oral health related information
websites in different languages, including Arabicl*4l,
Dentists should also educate their patients on the
basics of how to assess the credibility of health-
related information and guide them to the concept of
evidence based practicel*.
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This study found that online existence of dentists
on social media was a major factor to communicate
with the audience, as well as reaching out new patients,
as previously shown in different studies”*?. Not only
do the presence and content of the accounts matter,
but displaying the qualifications and the universities/
countries from where the dentist obtained them were
also considered as necessary factors to choose the
dentist for a visit. Hence, it is important to make sure
that your social media presence is accurate and up
to date. Moreover, 63% of the participants preferred
that dentists’ accounts should be solely related to their
area of specialty. Thus, deciding to keep the accounts
representing the professional or personal identities
separate or combined while thinking of its potential
consequences should be taken into consideration. It
is crucial to carefully think about the digital footprint
that dentists are leaving on social media, which is
representing them and reflecting their personal or
professional identity™*].

CONCLUSION

Understanding the social media usage pattern
and preferences would be extremely beneficial to
oral healthcare providers. Dentists should consider
their active presence on social media to raise oral
health awareness and improve dental habits and
attitudes. At the same time, dentists should carefully
use social media platforms as a public place and
not a personal diagnostic tool. This study offers
guidance for the use of social media in oral health
field and could be considered as a foundation for
further research.
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ABSTRACT

Today, percutaneous nephrolithotomy (PNL) is a widely
accepted minimally invasive treatment method for kidney
stones over 2 cm or where other treatment methods
have failed. Fragmentation of Malecot percutaneous
nephrostomy (PCN) catheter is a rare complication and was
reported in only one case in literature. A 78-year-old female
patient underwent PNL. Postoperative percutaneous

removal of fragmented nephrostomy catheter piece was
performed. In this case report, our aim was to present our
diagnosis and treatment method for removing the piece of
Malecot catheter detached during pulling after PNL. We
performed percutaneous endoscopic approach that is a
minimally invasive method for removing fragmented PCN
catheters.

KEY WORDS: fragmented malecot catheter, kidney stone, percutaneous nephrolithotomy, percutaneous nephrostomy

INTRODUCTION

Today, percutaneous nephrolithotomy (PNL) is a
widely accepted minimally invasive treatment method
for kidney stones over 2 cm or where other treatment
methods have failed!?l. Placement of percutaneous
nephrostomy (PCN) catheter after PNL has become a
procedure performed as a precaution for clot, debris
and residual stone fragmentations from preventing
urinary drainage!.

Many catheters have been used for percutaneous
drainage since 1955 when it was defined for the first
time. Catheters most commonly used today can be
named as Malecot catheter, pigtail nephrostomy
catheter, Council type catheter, Foley catheter and
Cook type nephrostomy catheter®.

Several complications have been reported while
placement PCN catheter after PNL or when it is
kept on the patient for a long time%l. Most common
nephrostomy catheter related complications can be
named as urinary infection, hemorrhage, adjacent
organ injury and nephrostomy catheter stuck in
kidney!*>7],

Addpress correspondence to:

Fragmented pigtail nephrostomy catheter cases
have been reported in literaturel®. The number of
fragmanted re-entry Malecot catheter cases is two,
including our casel®. Our aim in this case presentation
was to present our diagnosis and treatment method for
the removal of fragmented distal piece remaining in
pelvis and ureter after detaching of re-entry Malecot
catheter located after PNL from the flaps in drainage
place.

CASE REPORT

A 78-year-old female patient referred to our clinic
with a complaint of left side pain. Multiple stones were
observed middle pole and lower pole in the kidney
urinary bladder (KUB) graphy, ultrasonography and
computed tomography (Figure 1). Kidney function
tests were normal in preoperative examinations.
Urinary examination was in line with infection.
Number of white cells was normal. Urinary culture
was sterile after urinary infection treatment. Based
on the medical history, it was learned that PNL was
performed for left kidney stone six years ago. PNL was
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Fig 1: The appearance of middle and lower pole stones in computerized tomography

performed to the patient in the prone position under
general anesthesia. Perioperative severe hemorrhage,
perforation or hemodynamics disorder was not
detected. 18F polyurethane re-entry Malecot catheter
was located over guidewire at the end of the operation.
Resistance and strain were felt while pulling the
guidewire. Final catheter location was checked with
fluoroscopy and the operation was ended. No residual
stones were observed in postoperative KUB graphy. As
the patient didn’t have hemorrhage during follow-up,
it was decided to pull nephrostomy catheter out on the
second day. It was observed that the catheter pulled
without applying tensile strength after installing
mandren was detached from the valve at the drainage
point and the distal piece was left inside (Figure 2).
Percutaneous removal of fragmented nephrostomy
catheter piece was planned. Under general anesthesia,
nephroscope was located from old nephrostomy tract
under fluoroscopy in prone position. The catheter was
observed in the collecting system and was removed by
holding with forceps (Figure 3). No residual piece was
observed during fluoroscopy check. The operation
was ended and the patient was discharged the next
day. No additional problems were observed during
follow-up. Consent was obtained from the patient to
publish this case.

hTRena,
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Fig 3: Fragmented parts of the re-entry Malecot nephrostomy catheter

Fig2: The KUB graphy of fragmented Re-entry Malecot nephrostomy
catheter

DISCUSSION

PCNisasimple, safe and effective option for urinary
drainage!®. Most commonly used PCN catheters can be
named as foley catheter (closed tip with a symmetrical
balloon), cook nephrostomy catheter (open tip with
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an asymmetrical balloon), Malecot tipped catheter
(fan valved) and pigtail tipped catheter®. PCN related
complications are quite rare and generally occur
due to PNL. Important PCN related complications
were detected as 5% and mortality as 0.04%0. The
most common of these can be named as urinary
system infection, sepsis, hemorrhage, pneumothorax,
hemothorax, intestine and adjacent organ injury,
catheter encrustation, catheter dislocation and catheter
fragmentation!*”l. However, as PCN operation is
applied in many cases requiring renal drainage, these
complications were evaluated more among PCN
rather than PNL complications®®*”1. We observed the
complication after PNL in our case.

PCN catheters are normally resistant towards
dislocation and rupture. Catheter should have
adequate retention strength to prevent catheter
dislocation. In a study by Canales et al, catheters were
compared for retention strength and the weakest was
detected as Malecot catheter and the strongest as
Cook nephrostomy catheter®. In this study, it was also
observed that pigtail catheter caused severe damage
for renal parenchyma in case of resistance. Thus,
fastening of Malecot catheters and Pigtail catheters to
the skin is suggested.

Biomaterial ~ structure, location  technique,
installation duration on the patient, accompanying
metabolic anomalies and infection can be named
among the factors effecting fragmentation®’. El-Fagih
et al reported that the fragmentation incidence of
polyurethane catheters, which we also used in our
case, was 0.3% in their study!”. When compared to
other biomaterials, it was observed that polyurethane
catheters cause higher ulceration and erosion in
urothelium. It was considered that this cellular
damage caused encrustation on the catheter and
prepared ground for fragmentation®. Tasca et al
stated that polyethylene Malecot catheter valves
probably caused chronic inflammation due to the
pressure applied by polyethylene Malecot catheter
valves on urothelium, and macrophage migration was
stimulated on the area through typical foreign object
reaction. It was detected that fibroblast growth factor
released by macrophages caused fibrous connective
tissue formation™. In kidney-stuck Malecot catheter
cases reported in literature, it was reported that the
connective tissue advancing inside the catheter valves
could be the cause of sticking. In these cases, it was
reported that the tissues were removed by cutting with
biopsy forceps or electrocautery after entering from
the side of the Malecot catheters with nephroscope
or by forming tensile strength. In their cases, they cut
the Malecot catheter valves with urethrotome from
nephrostomy tract. Thus, many authors stated that
catheter valves should be opened freely inside the renal

pelvis to prevent any pressure on collective system
wallsll. Catheter valves of our patient were observed
to be open and free in the control KUB graphy. They
didn’t even stay inside the catheter long enough to
form connective tissue. There may even be a structural
weakness in the catheter due to manufacturing fault.

It was reported that the duration of catheter
installation on the patient plays an important role on
the breakage or rupture of the catheter. In a study
on 290 patients, it was detected that encrustation
occurrence ratio was 9.2% in patients with catheter
installation duration less than 6 weeks, 47.5% in
those between 6-12 weeks and 76.3% in those over 12
weeks!'"l. Catheter encrustation was not considered in
our case as the installation duration was only two days.

Locating the catheter with a suitable technique
is considered as an important criterion to prevent
complications. Extreme torsion and stretching of the
catheter during the operation may cause catheter
breakage and resultinits rupturing. Inastudy by Zisman
et al including electron microscopic examination, it was
shown that all fragmentations occurred at the level of
drainage holes on the catheter and it was claimed that
fragmentation would be high in these areas vulnerable to
kinking""l. Fragmenting of Malecot catheter at drainage
valves in our case supports this idea. We thought that
the resistance and strain we experienced while pulling
the guidewire during the operation caused the over-
stretching, weakening and fragmenting of the valves.

Openand endoscopicapproachwas preferredatcase
base for the removal of fragmented catheters reported
in literature®. In the case presented by Ozveren et
al in 2016, fragmented re-entry Malecot catheter was
removed with open surgery and the authors evaluated
this complication as a high-degree complication as it
required to be operated under anesthesia, although
it wasn't life-threatening according to Clavien-Dindo
classification and presented this case as Clavien 3b
in literature®. In our case, we preferred to remove
the distal piece of Malecot catheter with forceps after
entering the old nephrostomy tract of the patient with
nephroscope.

In cases where renal drainage is required and/
or after PNL operation, PCN is a frequently applied
method by urologists and radiologists due to low
complication ratios. Catheter should be changed at
intervals in patients who require long-lasting drainage.
It is not possible to decrease complications caused by
the biomedical structure of the catheter. However, not
using PCN after uncomplicated PNL or performing
tubeless miniaturized PNL (mini PNL, super-mini
PNL, ultra-mini PNL) are preferable approaches to
prevent this rare complication. The most suitable
technique should be selected to minimize personal
complications.
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CONCLUSION

The length of the removed catheter should
be measured and its tips should be examined in
detail while removing or changing PCN catheters.
Radiological evaluation must be made after the
operation and the presence of fragmentation and any
residual pieces should be examined carefully. This
complication which occurs rarely can be endoscopically
solved easily. Percutaneous endoscopic approach is a
minimally invasive method for removing fragmented
PCN catheters.
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ABSTRACT

Dengue fever is a significant health burden in Malaysia.
Up to 3.6 billion people are living in the tropics and
subtropical areas where dengue infection is endemic.
COVID-19 is an emerging global pandemic. Dengue
and COVID-19 share certain similar clinical symptoms.
COVID-19 was reported to cause false positivity in dengue
serology. Herein, we report two cases. The first case was a

dengue and COVID-19 co-infection. The second case was a
false positive dengue serology, echoing previous reported
finding of false positive dengue serology by this new
virus. Approach in handling dengue-like illness during
this COVID-19 pandemic is discussed. Similarities and
differences of these two viral diseases are summarized
and discussed.

KEY WORDS: COVID-19, cytokine release syndrome, dengue, hydroxychloroquine

INTRODUCTION

Dengue fever is a mosquito-borne viral disease.
It was first reported in Malaysia in 1902!!. Beginning
in 1960s, dengue began to spread into urban areas
of Penang and Kuala Lumpur. By the early 1970s, it
had spread to the whole of Malaysia and till date, it
remains a significant health burden in Malaysia®. Up
to 3.6 billion people are estimated to now live in the
tropics and subtropical areas where dengue viruses are
endemic?l. Globally, it is estimated that approximately
50 million to 200 million dengue infections, 500,000
cases of severe dengue, and over 20,000 dengue related
deaths occur annually®!.

In December 2019, an outbreak of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection occurred in Wuhan, Hubei Province, China
and spread across China and beyond™. The World
Health Organization subsequently named the disease
as coronavirus disease (COVID-19)PL. Till date, more
than 2.6 million people have been infected with
COVID-19, affecting more than 200 countries and
territories and two international conveyances!®l.

The first case of COVID-19 in Malaysia was
reported on 25" January 2020. Reported new cases
remained relatively low!”.. However, the trend changed

Addpress correspondence to:

in March 2020, when an upsurge of positive cases was
reported, which was linked to a religious gathering
held in Kuala Lumpur. Within the duration of two
weeks, beginning 12" March 2020, the number of new
cases exponentially increased from 149 cases to 5532
cases. At the time when this case report was written,
the number of recorded deaths has gone up to 935
Mortality rate in Malaysia was estimated to be 1.6%.

Dengue and COVID-19 may be difficult to
distinguish because they share similar clinical features
namely fever, muscle ache, headache, diarrhea,
nausea and vomiting®®'%. Adding to this complexity,
they may share similar laboratory findings namely
thrombocytopenia, leucopenia, transaminitis and
acute kidney injury®®l. Yan et al™ reported two
cases where their patients initially presented with
symptoms suggestive of dengue fever, demonstrated
transient positive serology (IgG and IgM), which
subsequently found to be positive for COVID-19.
Dengue polymerase chain reaction was found to be
negative. The authors highlighted the importance of
considering COVID-19 when dengue rapid serology
test was positive, as failure in recognition may lead
to serious consequences not only to patients but also
to the general public. In this case report, we illustrate

Kang Nien How, MRCP, Department of Medicine, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, Malaysia. Tel: +60
176723051; E-mail: hkangnien@upm.edu.my; ORCID ID: https://orcid.org/0000-0002-8032-9804
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Table 1: Summary of current reports on dengue and COVID-19

. 2nd
iy PDengue  ponoue . COVID-19
S. Ir‘ut.lal serology serology 5 (Day of ] ]
Notable Age  Gender chmca! Laboratory .(day of (day of Dengue illness/ Diagnosis Reference
presentation illness/ illness/ serology result)
result)
result)
1 57y.0 Male Fever, cough | Platelet D3 N/A N/A N/A False ]
for 3 days Normal CXR  NS1Ag/IgM/ IgM/IgG  Dengue  Positive positive
| lymphocyte  IgG: negative  —positive ~ PCR dengue
negative
NS1Ag/
IgM/
IeG -
negative
2 57y.0 Female  Fever, | Platelet D4 Dengue - D8 False
myalgia, | lymphocyte  IgM positive ~ PCR - Positive positive
mild cough ~ 1ALT/ AST/ negative dengue
for 4 days Bilirubin
Diarrhea for ~ CXR normal
2 days
SOB at D8
3 l4y.0 Female  Fever, | Platelet D4 D9 - D4 Dengue
myalgia, | WCC NS1Ag/IgG  IgM Positive and
anorexia, | lymphocyte  positive positive COVID-19
vomiting TALT IgM negative co-
and CXR normal infection
headache for
4 days
4 62y.0 Male Underlying | Platelet D7 D11 - D7 False
DM/ HPT/ | lymphocyte  IgG positive ~ NSIAg, Positive positive
dyslipidemia CXR: IgM and IgM, IgG - dengue
fever, cough, pneumonic NS1Ag negative
myalgiaand  patch negative

arthralgia for
a week

Summary of clinical presentation, laboratory investigation, dengue laboratory investigation, COVID-19 results and final diagnosis of the

cases published till date.

y.o: years old; SOB: shortness of breath; ALT: alanine transferase; AST: aspartate transferase; WCC: white cell count; CXR: chest radiograph;
DM: Diabetes mellitus; HPT: hypertension; N/A: not available; NS1Ag: dengue nonstructural protein 1 antigen; IgG: immunoglobulin G,

IgM: Immunoglobulin M; PCR: polymerase chain reaction; D: Day

the first reported case of COVID-19 and dengue co-
infection, followed by another case which echoes Yan
et al, highlighting the possibility of cross-reactivity of
COVID-19 contributing to false positivity in dengue
serology. We highlight the approach to dengue-like
illness in this COVID-19 pandemic crisis. The clinical
characteristic, outcome and potential treatment of
these two diseases were also reviewed.

CASE REPORT

The first case was a 14-year-old female with no
relevant medical illness and travelling history. She
presented with fever, myalgia, anorexia, vomiting
and headache for four days. She had leucopenia,
thrombocytopenia and a normal chest radiograph.
A rapid dengue test was performed, showing
nonstructural protein 1 antigen (NS1Ag) and IgG
positive. Dengue IgM was negative. A COVID-19
reverse transcription polymerase chain reaction (RT-

PCR) test was performed due to the concern of false
positive in dengue serology, which surprisingly
turned out to be positive. Further history revealed
that she might have contracted it from her church
member. Her fever resolved at day 6 of illness. She
denied any worsening of chest symptoms. She was
started on hydroxychloroquine (HCQ) for seven days.
Thrombocytopenia resolved at day 10, preceded by
resolution of the leucopenia. She experienced slight
transaminitis (alanine transferase 179U/L) at recovery
phase, which gradually improved when she was
discharged home. A repeated dengue serology (by
ELISA) at day 9 of illness demonstrated that her IgM
had seroconverted to positive. The final diagnosis was
dengue fever with no warning signs with COVID-19
co-infection.

The second case was a 62-year-old male with
underlying comorbidity of diabetes mellitus,
hypertension, dyslipidemia and stable ischemic heart
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disease. He presented with fever, cough, myalgia
and arthralgia for a week. Blood investigation noted
thrombocytopenia with reducing trend of lymphocyte
count. Dengue rapid test was performed, noted IgG
positive, with negative dengue IgM and NSIAg.
In view of his respiratory symptoms and positive
encounter with the religious gathering cluster
mentioned above, a COVID-19 nasopharyngeal swab
was taken for RT-PCR test. It was then noted to be
positive. He continued to remain febrile till day 10 of
illness, which he then fully resolved. Chest radiograph
noted a pneumonic patch at the right middle zone;
however, he did not need any oxygenation. He was
treated with HCQ and lopinavir-ritonavir (Kaletra®)
for 7 days. Thrombocytopenia resolved by day 8 of
illness. No other end organ damage was noted. His

repeated dengue serology at day 11 of illness noted
negative for all NS1Ag, IgM and IgG. The first dengue
rapid test was deemed to be false positive. He was
discharged home well after his repeat oropharyngeal
swab was negative.

DISCUSSION

In contrast to what was reported by Yan et al'!l, we
report a subject with true COVID-19 and dengue fever
co-infection by demonstrating the seroconversion
of IgM from negative to positive, possibly the first
officially reported case worldwide. Case 2 highlights
the possibility of false positive dengue rapid combo
test, when only IgG was detected. A systematic
approach to patients with dengue-like illness at
primary care or emergency department will help to

Dengue like illness

i

Screening question:
1. Respiratory symptoms
2. travelling history
3. contacthistory
4, residing at high
epidemic area
Yes No
Droplet Contact
precaution precaution
Dengue serology + Dengue serology,
COVID - 19RT CBC, RP, LFT

PCR, FBC, RP, LFT

Fig 1: Proposed algorithm for approaching patients with dengue-like illness. Patients with dengue like illness, arriving at primary or
emergency care settings should be screened with designated questionnaire. High risk subjects should be approached with droplet precaution,
while low risk subjects should approached with contact precaution to minimize unnecessary PPE usage.

RT-PCR: reversed transcriptase polymerase chain reaction, FBC/CBC: full/ complete blood count; RP: Renal profile; LFT: Liver Function Test
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Table 2: Similarities and differences of dengue and COVID-19

Variables Dengue COVID-19
Clinical characteristic | Fever 100% Fever 88.5%
Headache 70.89% Cough 68.6%
Myalgia/bone soreness 62.03% Myalgia or fatigue, 35.8%
Skin rash 54.43% Expectoration 28.2%
Dyspnea 21.9%
Headache or dizziness 12.1%
Diarrhea 4.8%
Nausea and vomiting 3.9%
Laboratory Leucopenia 75.32% Lymphocytopenia 64.5%
characteristic Thrombocytopenia 77.85% Increase of CRP 44.3%
Deranged ALT 57.59% Increase of LDH 28.3%
Deranged AST 77.85% Leukocytopenia 29.4%
Recommended <5days >5 days RT-PCR
diagnostic test NS1Ag Dengue Serology
RT-PCR
Viral culture
IgM (50%)
Fatality rate 1.14% 5%
Recommended Conservative fluid management Conservative fluid management
Management Early intubation
Prone ventilation
Potential Off-label Hydroxychloroquine hydroxychloroquine, ~ chloroquine,  remdesivir,
management Chloroquine lopanivir-ritonavir, intravenous immunoglobulin,
IVIG covalescent  plasma, tocilizumab, favipiravir,
Steroids traditional Chinese medicine
References 1102021]

Clinical and laboratory characteristics, disease course, fatality rate, and management of dengue and COVID-19 were as shown.
ALT: alanine transferase; AST: aspartate transferase; CRP: C- reactive protein; LDH: lactate dehydrogenase; NS1Ag: NS1 protein antigen;
RT-PCR: reverse transcriptase- polymerase chain raction; IVIG: intravenous immunoglobulin; IgM: Immunoglobulin M

safeguard the general public and health care workers
in this COVID-19 pandemic. Table 1 summarizes the
cases that had been published till date.

Standard precautions along with contact
precautions should be advocated by wearing personal
protective equipment such as apron and gloves when
screening this group of patients. Subjects should
be screened for respiratory symptoms, travelling
history, contact history, and history of residing in a
high epidemic area. Those who answer yes to any of
the above questions need to be handled with droplet
precautions. They should be managed in an isolation
room. Appropriate personal protective equipment
should be used when attending to these subjects!!?.
Basic laboratory tests such as complete blood count,
kidney function and liver function tests should be
carried out. Dengue rapid combo test should be made
available and nasopharyngeal swab or sputum should
be sent for COVID-19 RT-PCR test. A N95 respirator
should be worn while performing a nasopharyngeal
swab. A positive dengue serology must be interpreted
with care. An attempt to ascertain the diagnosis of
dengue with COVID-19 co-infection or false positive

serology test should be made. This step is crucial, as it
will affect the monitoring and fluid management of the
subject, especially in the event of a more severe disease.
Figure 1 summarizes the recommended algorithm to
approach patients with dengue-like symptoms.
Dengue serology can be detected using ELISA
technique and is more widely used for diagnosis. It is
a laboratory test of choice in later stage of diseasel'*'.
IgM becomes detectable by day 3 to day 5 after onset of
illness and is increasingly detectable from 50% by days
3-5 after onset of illness to 99% by day 10 of illness. Anti-
dengue serum IgG is generally detectable at low titres
only at the end of the first week of illness, increasing
slowly thereafter. Serum IgG remains detectable after
several months, and probably even for lifel’®!¥. Thus,
a repetition of dengue serology by few days later to
demonstrate the seroconversion of IgM may help in
confirming the diagnosis. In the setting where dengue
serology titer is presence, the increasing titer of either
IgM or IgG may help to give better understanding
of the diagnosis!'. However, the interpretation of
dengue serology should be taken into account that
false positivity may occur due to cross-reaction with
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Dengue Serology positive (IgG/ IgM/ NslAg)
AND COVID-19 positive (RT-PCR)

N

<5 days =3 days
Dengue RT PCR./ Viral culture/ NS1Ag Repeat Dengue
Serology at D7 of
/ \ illness

£ %

positive negative
l l positive negative
Repeat Dengue Repeat Dengue
Serology at D7 of Serology at D7 of D
illness illness Co- e
infection false
/ \ / \ ponlioe
positive negative positive negative
Co- Dengue Co Dengue
infection fa!s_e infection false
positive positive

Fig 2: Proposed algorithm to ascertain dengue- COVID-19 co-infection versus dengue serology false positive
IgG/ IgM: Immunoglobulin G/ M; NS1Ag: dengue non structural protein 1 antigen; RT-PCR: reversed transcriptase polymerase chain

reaction; D7: day 7

other flaviviruses (e.g. West Nile disease, Yellow Fever
Virus and Japanese Encephalitis), non-flaviviruses (e.g.
malaria, leptospirosis, toxoplasmosis and syphilis),
and connective tissue disease (rheumatoid arthritis)
04, During this pandemic, COVID-19 infection (as
suggested in Case 2) may also cause cross-reactivity.
However, more studies are required to confirm this!!".

Dengue at the early stage can be confirmed by
detection of the virus, viral nucleic acid or NS1 protein

antigen. NS1Ag testis easy to perform, butless sensitive
than viral isolation and RNA detection. Nucleic acid
detection is the most sensitive and specific method to
use. Viral detection is highly specific but may not be
as sensitive in detecting the virus. The latter two are
highly specialized and expensive that they may not
be widely available. Specimen will require special
storage temperature and short transportation time
between collection and extraction. The sensitivity of
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all three tests mentioned are affected by the day of
illness, whereby the sensitivity is reduced by day 5 of
illness!™®!. Thus, in the early stage of the disease, these
tests can be considered to confirm the diagnosis of
dengue. Figure 2 illustrates the proposed algorithm to
approach dengue serology in the midst of COVID-19
pandemic.

Though there may be similarities in the initial
clinical characteristics for both dengue and COVID-19,
the clinical course, monitoring and management differ.
Dengue is well known for fever of 3-7 days, followed by
a critical phase (24-48 hours) and finally the recovery
phase. During the critical phase, patient may have an
increase in capillary permeability that leads to leakage
of plasma to the extravascular space™'¥l. This will lead
to hypovolemia or shock. A persistent hypoperfusion
may eventually lead to organ impairment, metabolic
acidosis and intravascular coagulopathy. These
may ultimately lead to severe hemorrhage. Dengue
warning signs include abdominal pain, persistent
vomiting and/or diarrhea, restlessness, altered
conscious level, clinical fluid accumulation, mucosal
bleed or tender liver!*. In comparison, SARS-CoV-2
virus appears to gain entrance to the lung via the
angiotensin converting enzyme 2 receptors’, thus
leading to a predominant respiratory presentation
and complications. Those with severe disease have
a median time from disease onset to admission of 10
days, and median time to death was 16 days!'®. The
presence of one or more of the following: advanced age
(>60 years), cancer, more underlying diseases, or major
infections appear to contribute to higher fatality!'®l.
Complications observed commonly includes acute
respiratory distress syndrome and cardiac injury!l.
The cause of more pronounced myocardial injury may
need further exploitation. However, similar to severe
dengue, cytokine releasing syndrome or “cytokine
storm” was observed in severe COVID-191"!. This is
due to an abnormal immune response involving the
production of cytokines or chemokines, activation
of T-lymphocytes and disturbances of haemostatic
system. The mediators involved includes C3a, Cba,
tumour necrosis factor-a, interleukin 2, 6 and 10,
interferon-a and histamine are elevated!". It had been
reported that the mortality rate of COVID-19 was
higher (5%) than dengue (1.14%)®21. The interaction
of SARS-CoV-2 and dengue viruses in the host is
unknown at this stage, though our first case appeared
to be uncomplicated, and the disease course appeared
more towards dengue infection. More case reports
or prospective cohort studies are required to provide
better understanding of this scenario.

The management of dengue includes close
monitoring, good supportive care and judicious
use of fluid replacement. Blood transfusion is

advocated in approaching more severe disease,
when occult hemorrhage is suspected’l. Similar
to severe dengue, the World Health Organization
recommends conservative fluid usage during acute
resuscitation in COVID-19. Crystalloid is the fluid
of choice. As COVID-19 involves more severe lung
disease, early intubation and prone ventilation has
been advocated™. No medication has been listed
to be effective in COVID-19. Few drugs had been
repurposed and are undergoing testing. These drugs
are HCQ, chloroquine (CQ), remdesivir, lopanivir-
ritonavir, intravenous immunoglobulin, convalescent
plasma, tocilizumab, favipiravir and traditional
Chinese medicine!®!. Gautret et al shows that HCQ is
associated with significant viral load reduction and its
effectis reinforced by azithromycin®!. Itis believed that
HCQ acts on the entry and post-entry stages of severe
acute respiratory syndrome-associated coronavirus
and SARS-CoV-2 infections, likely via effects on
endosomal pH and the resulting under-glycosylation
of angiotensin-converting enzyme 2 receptors that
are required for viral entry. The United States
Food and Drug Administration issued an emergency
use authorization for HCQ to be used to treat adults
and adolescents who weigh 50kg or more and are
hospitalized with COVID-19 for whom a clinical
trial is not available or participation is not feasible®!.
However, certain experts have advised against its use
in view of its potential cardiotoxicity concern, namely
torsades de pointe. This is especially true when its
usage is in combination with azithromycin®!. Wang
et al demonstrated that HCQ is able to inhibit dengue
in vitro, whereby HCQ triggers the host defense
machinery by inducing reactive oxidative stress
and mitochondrial antiviral signal mediated innate
immune activation against dengue virus infection1.
CQ has also been reported to demonstrate dengue
inhibitory ability, both in vitro®*!and in vivo (Aotus
Monkey)®. CQ was found to potentially alleviate
dengue related symptomstl. However, CQ did not
demonstrate effect on duration of disease, intensity
and days of fever!l. No effect was found on viraemia
and NSI1 antigenemial®™. More studies need to be
done in the usage of antimalarials for COVID-19 and
dengue co-infection, with more objective outcomes
measured to confirm its efficacy for both diseases.
Table 2 summarizes the similarities and differences
between COVID-19 and dengue.

CONCLUSION

In conclusion, dengue and COVID-19 share certain
clinical and laboratory characteristics. Thus, dengue
like-illness needs to be approached with caution in this
COVID-19 pandemic, to safeguard health care workers
and public. A few medications have been repurposed
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and are under investigation for COVID-19 treatment.
Among those that may potentially be helpful for both
COVID-19 and dengue are HCQ and CQ. However,
more evidence is needed to determine its true safety
and efficacy. We hope that this case report will
stir more research and discussion on dengue and
COVID-19 co-infection in the future, focusing on the
clinical presentation, progression, laboratory findings,
treatment and outcome.
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Case Report

An unusual reason of mediastinitis
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ABSTRACT

Descending necrotizing mediastinitis (DNM) is a rare and
life threatening condition. The mortality and morbidity
rate of DNM is high. Early diagnosis and aggressive
surgical treatment are important. Etiology of DNM often
originates from odontogenic, pharyngeal or cervical region
infections. In this article, we present an unusual reason of

DNM experience. A 50-year-old male who referred to our
center was mistakenly diagnosed with a tumor, but he had
idiopathic DNM that had no etiological cause, except eating
ice. In conclusion, DNM may show tumor-like images in
radiological imaging. Eating ice causes transient minimally
invasive trauma to the esophagus and may cause DNM.

KEY WORDS: descending necrotizing mediastinitis, eating ice, unusual reason

INTRODUCTION

Descending necrotizing mediastinitis (DNM) is
an uncommon but life threatening condition. Due
to high morbidity and mortality, early diagnosis
and aggressive surgical treatment are important®4.
Etiology of DNM often originates from odontogenic,
pharyngeal or cervical region infections??. In this
article, we present an unusual reason of DNM
experience.

CASE REPORT

A previously healthy 50-year-old male patient
who was referred to the outer center was mistakenly
diagnosed with a tumor and presented to the
emergency department for high temperature and
dysphagia. On admission, blood pressure was 110/70
mm Hg, respiration rate was 30 breath/min (minute),
pulse rate was 120 beat/min, and his body temperature
was 37.9°C. Laboratory investigations revealed
leucocytosis with neutrophilia, haemoglobin rate was
13g/dl, platelets was 411000/mm?, C-reactive protein
was 308 mg/L.C and blood sugar was high. Physical
examination showed dyspnea, ortopnea, cyanosed
and decreased breath sounds on both sides of the
chest. A mild infrahyoid soft neck swelling was noted.
Computed thorax tomography (CT) observed wide
mediastenal abceses of increased size compared to the
outer center in the paravertebral area and extending
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from retrotracheal area to the right mediastenal
area (Figure 1 a, b). He didn’t have any compliant of
toothache or oropharengial infection, his compliant
started with dysphagia. The patient underwent
esophagoscopy and no pathology was detected. The
patient had a long history of eating ice and there was
no other reason for the cause of DNM.

The patient underwent emergency surgery and
mediastenal abceses were drained with posterolateral
thoracotomy. Bacteriological results from samples
obtained  from the mediastenum revealed
Staphylococcus aureus. Postoperative meropenem
and teicoplanin was provided. On hospital day seven,
another cervicothoracic CT was done and significant
reduction was noted in cervical and mediastenal abcess
size (Figure 2). After full recovery, the patient was
discharged on day 15 of hospitalization and follow-up
continues without problems.

DISCUSSION

DNM is a rare and life threatening condition!?.
There are studies showing that mortality rate can reach
up to 40%!?!. It is defined as an inflammation that comes
from the cervical or oral region, which fills interpleural
spaces of mediastinal structure’s connective tissue®*!.

Young men are often affected by DNMPSL
Odontogenic infection (40-60%), retropharyngeal
abscess (14%) and peritonsillar abscess (11%) are the
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Figure 1a: Out center thorax CT

more common causes of descending mediastinitisl.
Old age, chronic illness such as diabetes, alcoholism,
smoking, immunodeficiency and neoplastic illness
are important predisposing factorsi**l. In our case, a
50-year-old male who had no risk factors other than
eating ice, CT scans and endoscopic imaging showed
no pathological cause. We thought that eating ice
could cause transient minimally invasive trauma to
the esophagus and cause DNM.

There are diagnostic criteria for DNM established
by Estrera et al and anatomical extent classification
by Endo et al®?. For DNM in our patient, there were
Estrera et al’s first three diagnostic criteria, and was
type 1 according to Endo et al’s classification. There are
a limited number of meta-analyzes and randomized
controlled trials or clinical practice guidelines on the
diagnosis and treatment of DNM in the literaturel®?l,

Chest pain, high fever, fatigue, tachycardia,
dyspnea and non-productive cough are the main
symptoms and signs in mediastinitis®*l. Blood tests
and radiological imaging in DNM are often enough
to diagnose. Our patient had no symptoms other
than onset fatigue and cough but on radiological
examination, there was a lesion which increased in
size, suggesting DNM, and there was an increase in

Figure 2: Seventh day thorax CT

Figure 1b: Pre-operation thorax CT

white blood cells and blood infection markers from
blood tests.

The accepted treatment approach in DNM is
early aggressive surgical treatment, appropriate
antibiotherapy, follow-up with serial radiological
imaging and blood tests, nutritional support and
elimination of primary orgin. We performed surgical
treatment (mediastinal debridement and drainage
by thoracotomy) on our patient who was diagnosed
as having a tumor in an external center, provided
appropriate antibiotherapy, provided nutritional
support and followed up with radiological and blood
tests.

CONCLUSION

DNM may show tumor-like images in radiological
imaging and eating ice may cause transient minimally
invasive trauma to the esophagus and cause DNM.
Even if there is no clear cause in the etiology, early
diagnosis and aggressive surgical treatment are life-
saving because of the high mortality and morbidity of
DNM.
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Case Report

Gracilis muscle flaps combined with bilateral V-Y

advancement gluteal flaps for reconstruction of large

sacral defect after abdominoperineal resection
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ABSTRACT

Abdominoperineal resection (APR) is a first-choice
treatment for anorectal cancer. Unfortunately, perineal
wound complications after APR are a common problem.
To decrease the incidence of postoperative wound
complications, immediate reconstruction in collaboration
with plastic surgeons can be performed. We present
the case of a 48-year-old man with rectal cancer who
underwent extended APR with vertical rectus abdominis
flap reconstruction, which was complicated by flap

necrosis. To manage the complication, two gracilis
muscle flaps were used to reconstruct the pelvic floor
and obliterate the dead space. The remaining wound
was closed with bilateral V-Y advancement gluteal
flaps. We achieved satisfactory results in healing a
large perineal defect. Therefore, our case suggests that
the application of gracilis muscle flaps combined with
bilateral V-Y advancement gluteal flaps is a good option
for reconstructing large perineal defects.

KEY WORDS: abdominoperineal resection complications, anorectal cancer, perineal reconstruction

INTRODUCTION

The incidence of anorectal carcinoma has markedly
increased in the last decades!!). Usually, at the time of
diagnosis, the lesion has grown locally and is already
at an advanced stage. Although chemoradiotherapy
can provide temporary symptomatic relief, it does not
affect survival. Therefore, extensive tumor resection,
such as abdominoperineal resection (APR), offers the
only possibility of cure and prolonged survival.

Nevertheless, extended pelvic exenterations result
in large perineal defects that are challenging to repair.
Various wound complications are observed in 36-65%
of the patients”l. Primary closure is notalways an option
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because it is related to a high risk of wound dehiscence
and prolonged recovery®. The presence of a large
dead space leads to infection and abscess formation.
Therefore, a wide variety of reconstruction options
for the management of large perineal wounds have
been proposed. Regional musculocutaneous (vertical
rectus abdominis, gluteus maximus), fasciocutaneous
(anterior lateral thigh, V-Y advancement), muscular
(gracilis, gluteus maximus), or omental flaps can be
used. In some cases, free microsurgical flaps such as
thoracodorsal artery perforator or anterior lateral
thigh flaps can be harvested when regional flaps are
not wide enough to cover the defect or in the presence

Justina Vaiciulenaite, MD, Department of Plastic and Reconstructive Surgery, Republican Vilnius University Hospital, Siltnamiu g. 29, 04130, Vilnius,
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Fig 1: Preoperative view: inflammated pararectal tissue (the patient
lies in prone position)

of other contraindications. All kinds of flaps can be
used in combination to achieve the best outcome.
Reconstruction provides a barrier to infection and
reduces wound-healing complications!*..

The most universally applied flap is the
vertical rectus abdominis myocutaneous (VRAM)
flapP>®l. However, no consensus exists about which
reconstructive approach should be adopted after a
complicated reconstruction that led to morbidities,
such as vascularization issues and flap necrosis. We
present a case of complicated perineal reconstruction
after an extended APR, with a satisfactory outcome in
the follow-up observation. The aim of this report was
to discuss our surgical management in detail and to
emphasize the importance of perineal reconstruction.

CASE REPORT
A 48-year-old man with complaints of pruritus and
recurrent abscesses in the area of the perineum that

Fig 2: Local spread of anal adenocarcinoma in the distal anal canal and to the surrounding subcutaneous tissue bilaterally demonstrated on
sagittal T2-weighted (A), axial T2-weighted (B) and axial T1-weighted, fat-suppressed contrast-enhanced (C) MR images.
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had persisted for 10 years was investigated in Vilnius
University Hospital Santaros Klinikos. The evaluation
revealed inflamed, firm, cicatrized pararectal tissue
including the left and right gluteal regions (Fig. 1).

Colonoscopy with biopsy and magnetic
resonance imaging were performed, and well-
differentiated (G1) mucinous anal adenocarcinoma
was diagnosed (Fig. 2).

A multidisciplinary ~ consultation involving
radiologists, medical and surgical oncologists, and
plastic surgeons led to the decision of primarily
creating a colostomy, followed by radiation therapy
and subsequently APR with perineal reconstruction
using the VRAM flap. Six months after the colostomy
surgery, the second stage of surgery was performed.

Operation technique

A 10-cm-wide and 25-cm-long skin paddle was
designed above the right rectus abdominis muscle.
The anterior rectus sheath was incised; the muscle was
separated from its lower sheath; and the deep inferior
epigastric artery and vein were mobilized as a pedicle

(Fig. 3).

Fig 3: Visualization of perineal defect reconstruction with VRAM
flap - elevated VRAM flap before laparatomy and APR (in supine
position)

Thereafter, laparotomy was performed through
the same incision. The mesorectum was dissected
to the level of the coccyx, and complete excision of
the external and internal anal sphincters and partial
excision of the levator ani muscle were performed
through the perineal portion. Subsequently, the
rectum was removed through the perineum, leaving a
10 * 8 cm sacral defect (Fig. 4).

The rectus muscle was cranially and caudally
dissected, and the VRAM flap was left only on its

Fig 4: Large perineal defect (10 x 8 cm) after APR (in lithotomy
position)

vessel pedicle and transposed through the tunnel
into the perineal defect. The vessel pedicle appeared
to be under tension, but the tunnel was too narrow
to pull the flap backwards. Therefore, we decided
to incise the aponeurosis and parietal peritoneum
to widen the tunnel. The tension was reduced, and
sluggish circulation was observed in the flap. The
most proximal part of the flap was deepithelialized
and used to fill the space. The flap was sutured to
the perineal tissue without tension with interrupted
sutures (Fig. 5). The operation time was 565 min, and
the blood loss amount was 500 mL.

Fig 5: VRAM flap has fully covered perineal defect (in lithotomy
position)
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The early postoperative period was uneventful;
however, 5 days later, when the patient was allowed
to begin walking, the flap circulation deteriorated. A
few days later, the first signs of VRAM flap necrosis
became evident (Fig. 6).

Fig 6: VRAM flap necrosis view before the second operation (the
patient in lithotomy position)

Necrosis and flap loss were confirmed with
computed tomography. Therefore, we decided to
remove the necrotic flap and to obliterate the perineal
defect, which was covered with two gracilis muscle
flaps followed by bilateral V-Y advancement gluteal
flaps.

Incisions were made on the medial surfaces of both
thighs and extended toward the perineum. Gracilis
tendons were identified and incised, and the muscles

Fig 7: Two gracilis muscle flaps before tunneling them into
perineal area

Fig 8: Gracilis muscle flaps fulfilling free space and make support
for pelvic floor (lithotomy position)

Fig 9: A scheme of bilateral V-Y advancement gluteal flaps

were dissected toward the groin. Simultaneously, the
vessel pedicles were mobilized.

After the necrotic VRAM flap was removed, a 8 * 10
cm space defect in the pelvic diaphragm remained. The
pelvic floor was covered with a 10 * 14 cm composite
nonadhesive mesh, and the bilateral gracilis muscle
flaps were tunneled to the defect space (Fig. 7). The
flaps were sutured together and fixed to the perineal
tissues covered with the synthetic mesh (Fig. 8).

The patient’s position was changed from lithotomy
to prone. To cover the defect, V-Y advancement flaps
were harvested by making an approximately 10-cm-
long skin incision, which was carried down to the
fascia of the gluteus maximus muscle. When the flaps
were elevated, a 4-5 cm skin and subcutaneous tissue
advancement was achieved. The wound was closed
in three layers without tension, and active wound
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Fig 10: Completion of flap closure for remaining soft tissue defect
(the patient in prone position)

drainage was used (Figs. 9 and 10). The total operation
time was 405 min and the amount of blood loss was
200 mL.

The patient underwent intravenous antibiotic

prophylaxis (1.0 g cefazolin and 500 mg
metronidazole), thrombosis prevention (0.6 mL
nadroparin), physiotherapy, and rehabilitation

including activity modification. The patient was
allowed to take a supine or standing position five days
after surgery and was permitted to sit six weeks later.
The postoperative period was uneventful, with the
flaps showing adequate circulation. Two weeks later,
primary healing of the wounds was observed (Fig. 11)
and the patient was discharged from the hospital (total
hospital stay: 26 days).

Fig 11: The result at 3-month follow up

DISCUSSION

To date, no standard guidelines exist on
selecting reconstructive techniques for large
sacral defects”l. The vertical rectus abdominis flap
is considered the primary option for repairing
perineal defects via laparotomy, as it is relatively
easy to harvest, provides a large bulk of healthy
tissue to fill dead space, brings vascular tissue to the
irradiated tumor bed, and provides a skin paddle
for cutaneous wound closure B¢%1%. It also reduces
purulent collections and abscesses, and has a lower
complication rate than other flaps!''l. Nonetheless,
we encountered a case with total VRAM necrosis,
which might have been associated with tension on
the vessel pedicle. A similar case was previously
reported by McMenamin ef all*?l. Therefore, we
considered that a muscle origin should be left intact
and not dissected from the symphysis pubis to
protect the vessel pedicle from tension or torsion!'?.
When laparotomy is not required or VRAM flap
necrosis occurs, the gracilis muscle flap is a reliable
alternative for anorectal reconstruction, as it
provides well-vascularized tissue for an inflamed
and irritated area, thus creating better healing
conditions. However, the gracilis flap is highly
susceptible to vascular spasm and harvesting this
flap as a musculocutaneous flap to be used as a
skin paddle can be risky because it can be relatively
tenuous. Moreover, if the cavity is large, gracilis
muscles alone do not provide enough bulk to
obliterate the dead spacel*!%**!], In this case, other
choices of reconstruction should be considered.
Therefore, V-Y advancement flaps should not
be neglected, as they remain among the most
frequently used flaps in all types of reconstructive
surgery™>!*l and they can also be successfully used
to repair large sacral soft tissue defects!'”'®l,

CONCLUSION

The aim of our paper was to presentacomplicated
case of large perineal defect reconstruction after
APR and to emphasize the importance of perineal
wound reconstruction in collaboration with plastic
surgeons. We suggest that when a large perineal
defect appears after APR, immediate perineal
reconstruction is important to reduce wound-
healing complications. Although the VRAM flap is
frequently used to reconstruct the perineal area, we
presented another option for perineal reconstruction
using gracilis muscle flaps combined with bilateral
V-Y advancement gluteal flaps. We believe that this
method of perineal wound reconstruction is also
appropriate in cases in which VRAM flap necrosis
occurs or when laparotomy is not performed.
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Sex and obesity status modify the association between
vitamin D and eczema among adolescents
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Pediatr Res. 2023 May 12. doi: 10.1038/s41390-023-02641-y. Online ahead of print.

BACKGROUND

Epidemiologic studies have reported inconsistent associations between vitamin D and eczema. This study
sought to assess whether sex and obesity status could modify the association between vitamin D and
eczema.

METHODS

A cross-sectional study enrolled 763 adolescents in Kuwait. 25-hydroxyvitamin D (25(OH)D) was
measured in venous blood. Current eczema was defined according to clinical history and characteristic
morphology and distribution.

RESULTS

In sex-stratified analysis, decreased 25(OH)D levels were associated with increased current eczema
prevalence among males (adjusted odds ratio (aOR)tertile 1 vs. tertile 3: 2.14, 95% confidence intervals
(CI): 1.07-4.56), but not among females (aORtertile 1 vs. tertile 3: 1.08, 95% CI: 0.71-1.66). Further
stratification by obesity status showed that lower 25(OH)D levels were associated with increased current
eczema prevalence among overweight/obese males (per 10-unit decrease in 25(OH)D levels: aOR: 1.70,
95% CI: 1.17-2.46). Such an association was weaker and statistically non-significant among overweight/
obese females (per 10-unit decrease in 25(OH)D levels: aOR: 1.26, 95% CI: 0.93-1.70).

CONCLUSIONS

Sex and obesity status modified the association between vitamin D levels and eczema, with an inverse
association observed among overweight/obese males, but not among overweight/obese females. These
results suggest that preventive and clinical management strategies could vary by sex and obesity status.

IMPACT

The current study showed that sex and obesity modify the association between vitamin D and eczema
among adolescents. An inverse association between vitamin D and eczema was observed among
overweight/obese males, but this association was not as pronounced among overweight/obese females.
Vitamin D was not associated with eczema among underweight/normal weight males and females. The
identification of effect modification by sex and obesity status add to the current scientific knowledge and
further highlight the complexity of the association between vitamin D and eczema. These results may
promote a more individualized approach to the future prevention and clinical management of eczema.
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Operative treatment of distal radius fractures involving the
volar rim-A systematic review of outcomes and complications
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Eur J Orthop Surg Traumatol. 2023 May 6. doi: 10.1007/s00590-023-03558-2. Online ahead of print.

PURPOSE

Distal radius fractures involving the volar rim are a subset of unstable and extremely distal fractures
involving the volar lunate and/or scaphoid facets. Volar rim fractures (VRF) are challenging to manage and
different treatment options have been described. This study aimed to compare outcomes and assess the
rates of complications and implant removal for different treatment methods of wrist fractures involving
VRE.

METHODS

A systematic review of studies published in MEDLINE, EMBASE, Web of Science and Cumulative Index
to Nursing and Allied Health literature (CINAHL) was conducted to assess the operative outcomes of
VRE. Data on patient demographics, implant usage, postoperative outcomes, complications, and implant
removal were compiled.

RESULTS

Twenty-six studies met the inclusion criteria with a total of 617 wrists. The most commonly used implants
were 2.4 mm variable-angle volar rim plate (DePuy Synthes) (17.5%), Acu-Loc II (Acumed) (14%) and
standalone hook plates (13%). The average outcome measures were Q-DASH (10.9 +7), MWS (85.8 +7.5),
PRWE (15.9 +12.1), and DASH (14 + 8.5). The overall complication rate was 14% (n = 87), with 44% (n =
38) involving flexor tendon problems. The implant removal rate was 22%, with routine removal being
performed in 54% and non-routine removal in 46% of cases.

CONCLUSION

The current treatment of VRF yields favorable functional outcomes across different treatment options.
However, these fractures have a high rate of complications and re-interventions, particularly for
symptomatic implants.

Long-term Outcomes of Sleeve Gastrectomy in Adolescent Patients:
The Effect of Weight Loss in Younger Years to Outcomes in Adulthood

Salman Al Sabah!, Eliana Al Haddad? Sameera Shuaibi?, Iman Qadhi? Lulwah Al-Saidan?, Ali Khayat?
"Department of Surgery, Kuwait University, Kuwait City, Kuwait. salman.k.alsabah@gmail.com.
Al Amiri Hospital, Kuwait City, Kuwait.

BMC Surg. 2023 Apr 28;23(1):103. doi: 10.1186/s12893-023-02006-6.

BACKGROUND

Childhood obesity is associated with a variety of complications that see their light throughout adulthood.
Due to the serious side effects of these morbidities, early intervention is essential. Laparoscopic sleeve
gastrectomy (SG) is a safe and effective procedure for the treatment of obesity, however, the long-term
data on its use in adolescents is lacking in the literature.
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METHODS
A retrospective analysis was conducted on all patients that underwent SG aged between 12 and 21 years old at
a public hospital in Kuwait. Data on their weight and comorbidities was collected and analyzed.

RESULTS

164 adolescent patients with a mean age of 19 underwent SG. 71% of the patients were female, while the mean
weight at surgery was 128.6 kg, corresponding to a BMI of 47.8 Kg/m2. 32% of patients had a starting BMI
more than 50, while 6.7% had a BMI over 60. The highest weight loss was achieved at 18 months post-op,
corresponding to an EWL of 82.66%. On long-term follow-up, weight loss was maintained over the 13 years
post-op. Obstructive sleep apnea resolved in 75% of the patients while hypertension persisted in the 2 patients
who were diagnosed with it pre-op. 21 patients developed gastro-esophageal reflux disease 5.7 years post-op,
while 20 patients were treated for gall bladder stones 4.4 years post-op.

CONCLUSION

It is of ample importance to tackle obesity during childhood before complications ensue later in life. Bariatric
surgery, specifically SG, has been found to be an effective and safe weight loss tool, with sustained long-term
weight maintenance and resolution of early comorbidities.

Pain, Pattern and Polytrauma - Predictors of Sexual Dysfunction
in Pelvic Fractures: A Retrospective Multicenter Analysis

Ali Lari, Ali Jarragh?, Mohammad Alherz®, Abdullah AlNouri!, Mohammed Qasem!, Alia F Khaja!, Owayed AlMutairi*
!Alrazi Orthopedic Hospital, Alsabah medical region, Kuwait.
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Arch Bone Jt Surg. 2023;11(4):263-269. doi: 10.22038/ABJS.2022.57958.2869.

OBJECTIVES
In the local and cultural setting of high trauma rates and a reserved outlook on sexual function, this study
examines the incidence and underlying factors of sexual dysfunction (SD) following pelvic fractures.

METHODS

A Multi-center retrospective cohort analysis performed in two general hospitals and one tertiary orthopedic
center with collection between 2017 and 2019. Consecutive patients with pelvic fractures between January 2017
and February 2019 were followed up at 18-24 months to screen for new-onset SD using the International Index
of Erectile Function-5 (IIEF-5) and Female-Sexual-Function-Index-6 (FSFI-6). Additional variables include age,
sex, Young-Burgess classification, urogenital injury, injury severity score, persisting pain, sacroiliac disruption,
intervention and if sexual health was discussed or patient referred for sexual healthcare.

RESULTS

One-hundred and sixty-five patients (n = 165) were included, (83%) male, (16%) female with a mean age of 35.1
years (Range 18-55). Fracture patterns included lateral compression (LC) (51.5%), anteroposterior compression
(APC) (27.7%), and vertical shear (VS) (20.6%). The urogenital injury occurred in 10.3%. The mean IIEF-5 and
FSFI-6 scores were 20.8 and 24.7 in males and females, respectively. A total of 40 males (29%) scored below
the 21 cut-off scores for SD, while only one female (3.7%) scored below the corresponding score of 19. Of
all participants reporting sexual dysfunction, 56% discussed sexual health with their providers, while 46% of
these patients were referred for further management. Significant predictive factors for SD using a multivariate
logistic regression model include increasing age (OR-1.093, p = 0.006), APC III (OR 88.887, p = 0.006), VS (OR-
15.607, p = 0.020), persisting pain (OR 3.600, p = 0.021) and increasing injury severity score (OR 1.184, p <0.001).

CONCLUSION

SD is common among pelvic fractures, and risk factors include APC or VS type fractures, increasing age,
increasing injury severity score, and persisting pain. Providers should ensure patients are screened for SD and
referred appropriately as patients may not willingly disclose underlying symptoms.
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International Conference on Medical and
Health Sciences

Jun 01, 2023

Scotland, Edinburgh

Email: papers.scienceplus@gmail.com

Event Website: http://scienceplus.us/
Conference/26154/ICMHS/

International Conference on Healthcare and
Clinical Gerontology

Jun 02, 2023

United Arab Emirates, Dubai

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/21578/ICHCG/

1527% International Conference on Medical and
Biosciences

Jun 02, 2023

China, Shanghai

Email: info@researchworld.org

Event Website: http://researchworld.org/
Conference2023/UAE/3/ICMBS/

1614 International Conference on Recent
Advances in Medical and Health Sciences
Jun 02, 2023

United Arab Emirates, Dubai

Email: info@academicsworld.org

Event Website: https://academicsworld.org/
Conference2023/UAE/13/ICRAMHS/

International Conference on Medical and
Biological Engineering

Jun 03, 2023

Scotland, Edinburgh

Email: papers.techno@gmail.com

Event Website: http://technoconferences.com/
Conference/9920/ICMBE/

1349 International Conference on Medical &
Health Science

Jun 03, 2023

Malaysia, Malacca

Email: info@researchfora.com

Event Website: http://researchfora.com/
Conference2023/Malaysia/6/ICMHS/

International Conference on Medical and
Health Sciences

Jun 03, 2023

United Kingdom, Manchester

Email: papers.scienceplus@gmail.com

Event Website: http://scienceplus.us/
Conference/26138/ICMHS/

International Conference on Nursing Ethics
and Medical Ethics

Jun 04, 2023

Korea (South), Busan

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/21549/ICNEME/

International Conference on Nutrition &
Health

Jun 04, 2023

India, Delhi, Uttar Pradesh

Email: papers.asar@gmail.com

Event Website: http://asar.org.in/Conference/41514/
ICNH/

International Conference on Medical and
Health Sciences

Jun 05, 2023

United States of America, Boston

Email: papers.scienceplus@gmail.com

Event Website: http://scienceplus.us/
Conference/24442/ICMHS/

1537 International Conference on Medical,
Biological and Pharmaceutical Sciences

Jun 05, 2023

New Zealand, Auckland

Email: info@iastem.org

Event Website: http://iastem.org/Conference2023/
NewZealand/2/ICMBPS/

International Conference on Sports Nutrition
and Supplements

Jun 08, 2023

Slovenia, Ljubljana

Email: info.wrfase@gmail.com

Event Website: http://wrfase.org/Conference/9248/
ICSNS/
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1532 International Conference on Recent
Advances in Medical and Health Sciences
Jun 08, 2023

Australia, Brisbane

Email: info@academicsworld.org

Event Website: http://academicsworld.org/
Conference2023/Australia/5/ICRAMHS/

International Conference on Virology

Jun 10, 2023

United Arab Emirates, Abu Dhabi

Email: papers.itrgroup@gmail.com

Event Website: http://itrgroup.net/Conference/911/
ICV/

World Conference on Pharma Industry and
Medical Devices

Jun 10, 2023

Egypt, Luxor

Email: info.ifearpworld@gmail.com

Event Website: http://ifearp.org/Conference/8852/
WCPIMD/

International Conference on Cell and Tissue
Science

Jun 10, 2023

France, Marseille

Email: info@conferencefora.org

Event Website: http://conferencefora.org/
Conference/43331/ICCTS/

1571¢t International Conference on Recent
Advances in Medical Science

Jun 12, 2023

France, Paris

Email: info@theiier.org

Event Website: http://theiier.org/Conference2023/
France/3/ICRAMS/

International Conference on Recent Advances
in Medical Science

Jun 15, 2023

United States of America, Massachusetts
Email: info@theiier.org

Event Website: http://theiier.org/Conference2023/
US/52/ICRAMS/

International Conference on Recent
advancement in Medical Education, Nursing,
and Health Sciences

Jun 16, 2023

Australia, Melbourne

Email: info.irfconference@gmail.com

Event Website: http://irfconference.org/
Conference/17974/ICRAMNH/

International Conference on Medical Ethics
and Professionalism

Jun 17, 2023

United States of America, Kansas

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/21395/ICMEP/

International Conference on Healthcare and
Clinical Gerontology

Jun 18, 2023

Japan, Fukuoka

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/23791/ICHCG/

1540™ International Conference on Recent
Advances in Medical and Health Sciences
Jun 19, 2023

United Kingdom, Oxford

Email: info@academicsworld.org

Event Website: http://academicsworld.org/
Conference2023/UK/5/ICRAMHS/

International Conference on Cell and Tissue
Science

Jun 20, 2023

Turkey, 1zmir

Email: info@conferencefora.org

Event Website: http://conferencefora.org/
Conference/43187/ICCTS/

International Conference on Nursing Ethics
and Medical Ethics

Jun 21, 2023

Singapore, Singapore

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/21341/ICNEME/

International Conference on Cell and Tissue
Science

Jun 21, 2023

Egypt, Giza

Email: info@conferencefora.org

Event Website: http://conferencefora.org/
Conference/43169/ICCTS/

International Conference on Virology

Jun 22,2023

United Arab Emirates, Dubai

Email: papers.itrgroup@gmail.com

Event Website: http://itrgroup.net/Conference/931/
ICV/
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1564 International Conferences on Medical
and Health Science

Jun 22, 2023

Spain, Madrid

Email: info@theires.org

Event Website: http://theires.org/Conference2023/
Spain/4/ICMHS/

1578 International Conference on Recent
Advances in Medical Science

Jun 23, 2023

Spain, Barcelona

Email: info@theiier.org

Event Website: http://theiier.org/Conference2023/
Spain/3/ICRAMS/

1550 International Conference on Medical,
Biological and Pharmaceutical Sciences

Jun 24, 2023

South Africa, Cape Town

Email: info@iastem.org

Event Website: http://iastem.org/Conference2023/
SouthAfrica/1/ICMBPS/

International Conference on Advances in
Health and Medical Science

Jun 24, 2023

Japan, Tokyo

Email: info.saard.org@gmail.com

Event Website: http://saard.org/Conference/2454/
ICAHMS/

International Conference on Advances in
Health and Medical Science

Jun 25, 2023

United Arab Emirates, Dubai

Email: info.saard.org@gmail.com

Event Website: http://saard.org/Conference/2190/
ICAHMS/

International Virtual Conference on COVID-19
and its Effect

Jun 26, 2023

Japan, Kyoto

Email: info.conferenceonline@gmail.com

Event Website: http://conferenceonline.net/
Conference/870/IVCCE/

International Conference on Medical,
Pharmaceutical and Health Sciences
Jun 27, 2023

United Arab Emirates, Dubai

Email: info.gsrd@gmail.com

Event Website:
http://gsrd.co/Conference/11134/ICMPH/

15527 International Conference on Medical,
Biological and Pharmaceutical Sciences

Jun 27, 2023

Kuwait, Kuwait City

Email: info@iastem.org

Event Website: http://iastem.org/Conference2023/
Kuwait/1/ICMBPS/

International Conference on Medical and
Biological Engineering

Jun 27, 2023

India, Pondicherry

Email: papers.techno@gmail.com

Event Website: http://technoconferences.com/
Conference/10643/ICMBE/

International Conference on Medical,
Pharmaceutical and Health Sciences

Jun 28, 2023

Canada, Ottawa

Email: info.gsrd@gmail.com

Event Website: http://gsrd.co/Conference/11110/
ICMPH/

1581°t International Conference on Recent
Advances in Medical Science

Jun 28, 2023

Canada, Toronto

Email: info@theiier.org

Event Website: http://theiier.org/Conference2023/
Canada/3/ICRAMS/

1505™" International Conference on Recent
Advances in Medical and Health Sciences
Jun 28, 2023

Kuwait, Kuwait City

Email: info@academicsworld.org

Event Website: https://academicsworld.org/
Conference2023/Kuwait/3/ICRAMHS/

International Research Conference on
COVID-19 and its Impact on Mental Health
Jun 30, 2023

United States of America, New York

Email: info.researchconferences@gmail.com
Event Website: http://researchconferences.in/
Conference/3444/IRCCIMH/

International Conference on Medical Health
Science, Pharmacology and Bio Technology
Jul 01, 2023

United States of America, New York

Email: papers.issrd@gmail.com

Event Website: http://issrd.org/Conference/18597/
ICMPB/
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World Disability and Rehabilitation
Conference

Jul 02, 2023

China, Beijing

Email: papers.asar@gmail.com

Event Website: http://asar.org.in/Conference/37991/
WDRC/

1549t International Conference on Recent
Advances in Medical and Health Sciences
Jul 02, 2023

United Arab Emirates, Abu Dhabi

Email: info@academicsworld.org

Event Website: http://academicsworld.org/
Conference2023/UAE/3/ICRAMHS/

International Conference on Medical and
Health Sciences

Jul 02, 2023

Germany, Berlin

Email: info@iserd.co

Event Website: http://iserd.co/Conference2023/
Germany/8/ICMHS/

International Conference on Virology

Jul 04, 2023

Japan, Tokyo

Email: papers.itrgroup@gmail.com

Event Website: http://itrgroup.net/Conference/942/
ICV/

International Conference on Latest Research on
Corona Virus and its Vaccine

Jul 04, 2023

Singapore, Singapore

Email: info.researchconferences@gmail.com

Event Website: http://researchconferences.in/
Conference/3643/ICRCVV/

International Conference on Medical & Health
Science

Jul 04, 2023

Germany, Frankfurt

Email: info@researchfora.com

Event Website: http://researchfora.com/
Conference2023/Germany/7/ICMHS/

1557 International Conference on Medical,
Biological and Pharmaceutical Sciences

Jul 05, 2023

Australia, Sydney

Email: info@iastem.org

Event Website: http://iastem.org/Conference2023/
Australia/4/ICMBPS/

International Conference on Medical Ethics
and Professionalism

Jul 05, 2023

Switzerland, Bern

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/24037/ICMEP/

International Conference on Medical,
Pharmaceutical and Health Sciences

Jul 07, 2023

Japan, Osaka

Email: info.gsrd@gmail.com

Event Website: http://gsrd.co/Conference/11038/
ICMPH/

1451¢* International Conference on Food
Microbiology and Food Safety

Jul 07, 2023

United Kingdom, Edinburgh

Email: info@theires.org

Event Website: http://theires.org/Conference2023/
UK/5/ICEMFS/

1559t International Conference on Medical,
Biological and Pharmaceutical Sciences

Jul 08, 2023

Australia, Perth

Email: info@iastem.org

Event Website: http://iastem.org/Conference2023/
Australia/5/ICMBPS/

1560 International Conference on Medical,
Biological and Pharmaceutical Sciences

Jul 09, 2023

Netherlands, Amsterdam

Email: info@iastem.org

Event Website: http://iastem.org/Conference2023/
Netherlands/1/ICMBPS/

International Conference on Advances in
Health and Medical Science

Jul 09, 2023

United Kingdom, London

Email: info.saard.org@gmail.com

Event Website: http://saard.org/Conference/2510/
ICAHMS/

International Conference on Oncolytic Virus
Therapeutics

Jul 10, 2023

Malaysia, Putrajaya

Email: info.conferenceonline@gmail.com

Event Website: http://conferenceonline.net/
Conference/1169/ICOVT/
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1561t International Conference on Medical,
Biological and Pharmaceutical Sciences

Jul 11, 2023

Spain, Barcelona

Email: info@iastem.org

Event Website: http://iastem.org/Conference2023/
Spain/4/ICMBPS/

International Conference on Recent Advances
in Medical, Medicine and Health Sciences
Jul 12, 2023

Qatar, Doha

Email: contact.wrfer@gmail.com

Event Website: http://wrfer.org/Conference/25638/
ICRAMMHS/

International Conference on Medical, Medicine
and Health Sciences

Jul 12, 2023

United Kingdom, George Town

Email: contact.iierd@gmail.com

Event Website: http://ilerd.com/Conference/2418/
ICMMH/

1576 International Conferences on Medical
and Health Science

Jul 12, 2023

Oman, Muscat

Email: info@theires.org

Event Website: http://theires.org/Conference2023/
Oman/1/ICMHS/

International Conference on Recent Advances
in Medical, Medicine and Health Sciences
Jul 13, 2023

United Arab Emirates, Dubai

Email: contact.wrfer@gmail.com

Event Website: http://wrfer.org/Conference/25630/
ICRAMMHS/

1374 International Conference on Medical and
Health Science

Jul 13, 2023

France, Cannes

Email: info@researchfora.com

Event Website: http://researchfora.com/
Conference2023/France/1/ICMHS/

1563 International Conference on Medical,
Biological and Pharmaceutical Sciences

Jul 14, 2023

Saudi Arabia, Jeddah

Email: info@iastem.org

Event Website: http://iastem.org/Conference2023/
SaudiArabia/5/ICMBPS/

International Conference on Recent Advances
in Medical Science

Jul 16, 2023

United States of America, Honolulu

Email: info@theiier.org

Event Website: http://theiier.org/Conference2023/
US/63/ICRAMS/

World Disability and Rehabilitation
Conference

Jul 17,2023

China, Chengdu

Email: papers.asar@gmail.com

Event Website: http://asar.org.in/Conference/37850/
WDRC/

1593 International Conference on Recent
Advances in Medical Science

Jul 18, 2023

United Kingdom, London

Email: info@theiier.org

Event Website: http://theiier.org/Conference2023/
UK/3/ICRAMS/

International Video Conference on Healthcare
Jul 19, 2023

United Arab Emirates, Abu Dhabi

Email: info.conferenceonline@gmail.com

Event Website: http://conferenceonline.net/
Conference/1135/IVCH/

International Conference on Recent
advancement in Medical Education, Nursing,
and Health Sciences

Jul 20, 2023

Turkey, Istanbul

Email: info.irfconference@gmail.com

Event Website: http://irfconference.org/
Conference/17848/ICRAMNH/

International Conference on Medical,
Pharmaceutical and Health Sciences

Jul 21, 2023

Argentina, Buenos Aires

Email: info.gsrd@gmail.com

Event Website: http://gsrd.co/Conference/10930/
ICMPH/

International Conference on Recent Advances
in Medical Science

Jul 22, 2023

United States of America, Dallas

Email: info@theiier.org

Event Website: http://theiier.org/Conference2023/
US/67/ICRAMS/
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International Conference on Medical Ethics
and Professionalism

Jul 23, 2023

Indonesia, Surabaya

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/23920/ICMEP/

International Conference on Medical Health
Science, Pharmacology and Bio Technology
Jul 24, 2023

Italy, Rome

Email: papers.issrd@gmail.com

Event Website: http://issrd.org/Conference/18534/
ICMPB/

International Conference on Cell and Tissue
Science

Jul 26, 2023

United Arab Emirates, Al Ain

Email: info@conferencefora.org

Event Website: http://conferencefora.org/
Conference/42515/ICCTS/

International Conference on Cell and Tissue
Science

Jul 27, 2023

Philippines, Caloocan

Email: info@conferencefora.org

Event Website: http://conferencefora.org/
Conference/42491/ICCTS/

International Conference on Nursing Ethics
and Medical Ethics

Jul 28, 2023

Japan, Saitama

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/22908/ICNEME/

International Conference on Nutrition and
Food Science

Jul 28, 2023

Canada, Toronto

Email: igrnetconference@gmail.com

Event Website: http://igrnet.org/Conference/754/
ICNFS/

International Conference on Recent Advances
in Medical and Health Sciences

Jul 29, 2023

India, New Delhi

Email: info@academicsworld.org

Event Website: https://academicsworld.org/
Conference2023/India/9/ICRAMHS/

International conference on Medical Health
Science, Pharmacology and Bio Technology
Aug 01,2023

United States of America, New York

Email: papers.issrd@gmail.com

Event Website: http://issrd.org/Conference/18498/
ICMPB/

1386 International Conference on Medical and
Health Science

Aug 01,2023

United Arab Emirates, Dubai

Email: info@researchfora.com

Event Website: http://researchfora.com/
Conference2023/UAE/5/ICMHS/

1568 International Conference on Recent
Advances in Medical and Health Sciences
Aug 02, 2023

United Arab Emirates, Sharjah

Email: info@academicsworld.org

Event Website: https://academicsworld.org/
Conference2023/UAE/4/ICRAMHS/

International Conference on Medical,
Pharmaceutical and Health Sciences

Aug 03,2023

Germany, Berlin

Email: info.gsrd@gmail.com

Event Website: http://gsrd.co/Conference/10810/
ICMPH/

International Conference on Advances in
Health and Medical Science

Aug 04, 2023

Scotland, Glasgow

Email: info.saard.org@gmail.com

Event Website: http://saard.org/Conference/2146/
ICAHMS/

International Conference on Latest Research on
Corona Virus and its Vaccine

Aug 04, 2023

United States of America, New York

Email: info.researchconferences@gmail.com

Event Website: http://researchconferences.in/
Conference/3863/ICRCVV/

International Conference on Medical, Medicine
and Health Sciences

Aug 05,2023

Egypt, Cairo

Email: contact.iierd@gmail.com

Event Website: http://iierd.com/Conference/2586/
ICMMH/
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World Disability and Rehabilitation
Conference

Aug 06, 2023

Vietnam, Hanoi

Email: papers.asar@gmail.com

Event Website: http://asar.org.in/Conference/37742/
WDRC/

1469 International Conference on Food
Microbiology and Food Safety

Aug 07, 2023

United Kingdom, London

Email: info@theires.org

Event Website: http://theires.org/Conference2023/
UK/6/ICFMFES/

International Conference on Medical,
Pharmaceutical and Health Sciences

Aug 09, 2023

Qatar, Doha

Email: info.gsrd@gmail.com

Event Website: http://gsrd.co/Conference/10750/
ICMPH/

International Conference on Cardiology and
Diabetes

Aug 13,2023

France, Paris

Email: info.iared.org@gmail.com

Event Website: http://iared.org/Conference/557/
ICCD/

International Conference on Recent Advances
in Medical, Medicine and Health Sciences
Aug 14, 2023

Saudi Arabia, Medina

Email: contact.wrfer@gmail.com

Event Website: http://wrfer.org/Conference/25414/
ICRAMMHS/

International Conference on Recent Advances
in Medical Science

Aug 14, 2023

United States of America, San Francisco

Email: info@theiier.org

Event Website: http://theiier.org/Conference2023/
US/71/ICRAMS/

International Conference on Medical and
Biological Engineering

Aug 15, 2023

India, Raipur, Chhattisgarh

Email: papers.techno@gmail.com

Event Website: http://technoconferences.com/
Conference/11186/ICMBE/

World Conference on Pharma Industry and
Medical Devices

Aug 15, 2023

United Arab Emirates, Sharjah

Email: info.ifearpworld@gmail.com

Event Website: http://ifearp.org/Conference/8612/
WCPIMD/

1574™ International Conference on Medical and
Biosciences

Aug 16, 2023

United States of America, Boston

Email: info@researchworld.org

Event Website: http://researchworld.org/
Conference2023/USA/12/ICMBS/

1433 International Conference on Pharma and
Food

Aug 17,2023

Finland, Helsinki

Email: info@academicsera.com

Event Website: http://academicsera.com/
Conference2023/Finland/1/ICPAF/

International Conference on Virology

Aug 18,2023

Japan, Kyoto

Email: papers.itrgroup@gmail.com

Event Website: http://itrgroup.net/Conference/1007/
ICV/

World Disability and Rehabilitation
Conference

Aug 19,2023

India, Goa

Email: papers.asar@gmail.com

Event Website: http://asar.org.in/Conference/42262/
WDRC/

World Disability and Rehabilitation
Conference

Aug 20,2023

New Zealand, Auckland

Email: papers.asar@gmail.com

Event Website: http://asar.org.in/Conference/37607/
WDRC/

1589 International Conference on Medical and
Health Sciences

Aug 20, 2023

Singapore, Singapore

Email: info@iserd.co

Event Website: http://iserd.co/Conference2023/
Singapore/2/ICMHS/
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1577% International Conference on Medical and
Biosciences

Aug 21, 2023

Turkey, Antalya

Email: info@researchworld.org

Event Website: http://researchworld.org/
Conference2023/Turkey/3/ICMBS/

International Conference on Cell and Tissue
Science

Aug 21, 2023

Scotland, Dundee

Email: info@conferencefora.org

Event Website: http://conferencefora.org/
Conference/42017/ICCTS/

International Conference on Healthcare and
Clinical Gerontology

Aug 24, 2023

China, Hong Kong

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/20680/ICHCG/

1401°t International Conference on Medical and
Health Science

Aug 24, 2023

Australia, Melbourne

Email: info@researchfora.com

Event Website: http://researchfora.com/
Conference2023/Australia/5/ICMHS/

International Conference on Medicine, Nursing
and Healthcare

Aug 25, 2023

Singapore, Singapore

Email: info@yanjiuconference.com

Event Website: http://yanjiuconference.com/
Conference/2275/ICMNH/

International Virtual Conference on Medical
Biological and Pharmaceutical Science

Aug 26, 2023

United Kingdom, London

Email: info.conferenceonline@gmail.com

Event Website: http://conferenceonline.net/
Conference/1214/IVCMBPS/

International Conference on Medical and
Health Sciences

Aug 27,2023

United Arab Emirates, Dubai

Email: papers.academicsconference@gmail.com
Event Website: http://academicsconference.com/
Conference/28576/ICMHS/

International Conference on Cardiology and
Diabetes

Aug 27,2023

Germany, Berlin

Email: info.iared.org@gmail.com

Event Website: http://iared.org/Conference/541/
ICCD/

World Conference on Pharma Industry and
Medical Devices

Aug 28,2023

Saudi Arabia, Mecca

Email: info.ifearpworld@gmail.com

Event Website: http://ifearp.org/Conference/8540/
WCPIMD/

International Conference on Medical and
Health Sciences

Aug 30, 2023

Qatar, Doha

Email: info.inderscience.org@gmail.com
Event Website: http://inderscience.org/
Conference/695/ICMHS/

1386'™ International Conference on Medical and
Health Science

Aug 01, 2023

United Arab Emirates, Dubai

Email: info@researchfora.com

Event Website: http://researchfora.com/
Conference2023/UAE/5/ICMHS/

1555 International Conference on Science,
Health and Medicine

Aug 02, 2023

United Arab Emirates, Abu Dhabi

Email: info@iser.co

Event Website: http://iser.co/Conference2023/
UAE/4/ICSHM/

International Conference on Healthcare and
Clinical Gerontology

Aug 04, 2023

Korea (South), Busan

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/20914/ICHCG/

International Conference on Medical and
Health Sciences

Aug 05, 2023

India, Mumbai, Maharashtra

Email: papers.scienceplus@gmail.com

Event Website: http://scienceplus.us/
Conference/27154/ICMHS/
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International Conference on Medical,
Pharmaceutical and Health Sciences

Aug 06, 2023

Japan, Yokohama

Email: info.gsrd@gmail.com

Event Website: http://gsrd.co/Conference/13343/
ICMPH/

International Conference on Medical, Medicine
and Health Sciences

Aug 06, 2023

Turkey, Istanbul

Email: contact.iierd@gmail.com

Event Website: http://iierd.com/Conference/2582/
ICMMH/

15715t International Conference on Recent
Advances in Medical and Health Sciences
Aug 07,2023

Japan, Tokyo

Email: info@academicsworld.org

Event Website: https://academicsworld.org/
Conference2023/Japan/8/ICRAMHS/

1561 International Conference on Science,
Health and Medicine

Aug 11, 2023

Egypt, Cairo

Email: info@iser.co

Event Website: http://iser.co/Conference2023/
Egypt/2/ICSHM/

1393 International Conference on Medical and
Health Science

Aug 12,2023

France, Paris

Email: info@researchfora.com

Event Website: http://researchfora.com/
Conference2023/France/3/ICMHS/

3 International Conference on Environment
and Life Science

Aug 13,2023

United Arab Emirates, Dubai

Email: info.isfecc@gmail.com

Event Website: https://isfecc.org/Conference/78/
ICELS/

International Conference on Recent Advances
in Medical and Health Sciences

Aug 13,2023

Saudi Arabia, Jeddah

Email: info@academicsworld.org

Conference Website:https://academicsworld.org/
Conference2023/SaudiArabia/15/ICRAMHS/

International Virtual Conference on COVID-19
and its Effect

Aug 14, 2023

Malaysia, Putrajaya

Email: info.conferenceonline@gmail.com

Event Website: http://conferenceonline.net/
Conference/1266/IVCCE/

International Virtual Conference on COVID-19
and its Effect

Aug 16,2023

Malaysia, Kuala Lumpur

Email: info.conferenceonline@gmail.com

Event Website: http://conferenceonline.net/
Conference/1254/IVCCE/

International Conference on Healthcare and
Clinical Gerontology

Aug 17,2023

United States of America, Kansas

Email: info.sciencefora@gmail.com

Event Website: http://sciencefora.org/
Conference/20758/ICHCG/

International Conference on Latest Research on
Corona Virus and its Vaccine

Aug 19,2023

United Arab Emirates, Dubai

Email: info.researchconferences@gmail.com

Event Website: http://researchconferences.in/
Conference/3808/ICRCVV/

1566 International Conference on Science,
Health and Medicine

Aug 19,2023

United States of America, Cambridge

Email: info@iser.co

Event Website: http://iser.co/Conference2023/
USA/13/ICSHM/

International Conference on Medical and
Health Sciences

Aug 20, 2023

United Kingdom, Cambridge

Email: papers.scienceplus@gmail.com

Event Website: http://scienceplus.us/
Conference/25962/ICMHS/

International Conference on Advances in
Health and Medical Science

Aug 20, 2023

Thailand, Phuket

Email: info.saard.org@gmail.com

Event Website: http://saard.org/Conference/2542/
ICAHMS/
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1399t International Conference on Medical and
Health Science

Aug 21, 2023

Italy, Venice

Email: info@researchfora.com

Event Website: http://researchfora.com/
Conference2023/Italy/4/ICMHS/

International Conference on Recent
Advancement in Medical Education, Nursing,
and Health Sciences

Aug 22,2023

Australia, Sydney

Email: info.irfconference@gmail.com

Event Website: http://irfconference.org/
Conference/17743/ICRAMNH/

International Conference on Latest Research on
Corona Virus and its Vaccine

Aug 23, 2023

India, Pune, Maharashtra

Email: info.researchconferences@gmail.com

Event Website: http://researchconferences.in/
Conference/3793/ICRCVV/

1591¢ International Conference on Medical and
Health Sciences

Aug 23, 2023

Romania, Bucharest

Email: info@iserd.co

Event Website: http://iserd.co/Conference2023/
Romania/1/ICMHS/

1583 International Conference on Recent
Advances in Medical and Health Sciences
Aug 25, 2023

France, Paris

Email: info@academicsworld.org

Event Website: https://academicsworld.org/
Conference2023/France/2/ICRAMHS/

International Conference on Recent
advancement in Medical Education, Nursing,
and Health Sciences

Aug 26, 2023

United Arab Emirates, Dubai

Email: info.irfconference@gmail.com

Event Website: http://irfconference.org/
Conference/17736/ICRAMNH/

International Conference on Nursing Science
and Healthcare

Aug 26, 2023

United States of America, Washington, D.C.
Email: info.iared.org@gmail.com

Event Website: http://iared.org/Conference/547/
ICNSH/

International Conference on Nursing Science
and Healthcare

Aug 27,2023

Germany, Berlin

Email: info.iared.org@gmail.com

Event Website: http://iared.org/Conference/539/
ICNSH/

International Conference on Science, Health
and Medicine

Aug 28, 2023

Canada, Calgary

Email: info@iser.co

Event Website: http://iser.co/Conference2023/
Canada/38/ICSHM/

International Conference on Diabetes and
Endocrinology

Aug 29, 2023

Swaziland, Geneva

Email: info.diabetesworld@gmail.com

Event Website: http://diabetesworld.net/
Conference/58/ICDE/

International Conference on Vaccine Research,
Immunology and Clinical Trials

Aug 30, 2023

United States of America, New York

Email: info@meetingfora.com

Event Website: http://meetingfora.com/
Conference/95/ICVRICT/

International Conference on Medical and
Health Sciences

Aug 31,2023

Hong Kong, Hong Kong

Email: info.inderscience.org@gmail.com
Event Website: http://inderscience.org/
Conference/687/ICMHS/
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1. Dementia

KEY FACTS

e Currently more than 55 million people have
dementia worldwide, over 60% of whom live in
low-and middle-income countries. Every year,
there are nearly 10 million new cases.

* Dementia results from a variety of diseases and
injuries that affect the brain. Alzheimer disease
is the most common form of dementia and may
contribute to 60-70% of cases.

¢ Dementia is currently the seventh leading cause of
death and one of the major causes of disability and
dependency among older people globally.

e In 2019, dementia cost economies globally 1.3
trillion US dollars, approximately 50% of these
costs are attributable to care provided by informal
carers (e.g. family members and close friends), who
provide on average 5 hours of care and supervision
per day.

* Women are disproportionately affected by
dementia, both directly and indirectly. Women
experience higher disability-adjusted life years and
mortality due to dementia, but also provide 70% of
care hours for people living with dementia.

Overview

Dementia is a term for several diseases that affect
memory, thinking, and the ability to perform daily
activities. The illness gets worse over time. It mainly
affects older people but not all people will get it as they
age.
Things that increase the risk of developing
dementia include:
* age (more common in those 65 or older)
* high blood pressure (hypertension)
* high blood sugar (diabetes)

Addpress correspondence to:

* being overweight or obese
* smoking

* drinking too much alcohol
* being physically inactive

* being socially isolated

* depression.

Dementia is a syndrome that can be caused by a
number of diseases which over time destroy nerve
cells and damage the brain, typically leading to
deterioration in cognitive function (i.e. the ability
to process thought) beyond what might be expected
from the usual consequences of biological ageing.
While consciousness is not affected, the impairment
in cognitive function is commonly accompanied, and
occasionally preceded, by changes in mood, emotional
control, behaviour, or motivation.

Dementia has physical, psychological, social
and economic impacts, not only for people living
with dementia, but also for their carers, families and
society at large. There is often a lack of awareness and
understanding of dementia, resulting in stigmatization
and barriers to diagnosis and care.

Signs and symptoms
Changes in mood and behaviour sometimes happen

even before memory problems occur. Symptoms

get worse over time. Eventually, most people with

dementia will need others to help with daily activities.
Early signs and symptoms are:

* forgetting things or recent events

* losing or misplacing things

* getting lost when walking or driving

* Dbeing confused, even in familiar places

* losing track of time

* difficulties solving problems or making decisions

* problems following conversations or trouble
finding words

Office of the Spokesperson, WHO, Geneva. Tel.: (+41 22) 791 2599; Fax (+41 22) 791 4858; Email: inf@who.int; Web site: hitp://www.who.int/
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* difficulties performing familiar tasks

* misjudging distances to objects visually.
Common changes in mood and behaviour include:

* feeling anxious, sad, or angry about memory loss
* personality changes

* inappropriate behaviour

* withdrawal from work or social activities

* Dbeing less interested in other people’s emotions.

Dementia affects each person in a different way,
depending upon the underlying causes, other health
conditions and the person’s cognitive functioning
before becoming ill.

Most symptoms become worse over time, while
others might disappear or only occur in the later
stages of dementia. As the disease progresses, the need
for help with personal care increases. People with
dementia may not be able to recognize family members
or friends, develop difficulties moving around, lose
control over their bladder and bowls, have trouble
eating and drinking and experience behaviour changes
such as aggression that are distressing to the person
with dementia as well as those around them.

Common forms of dementia

Dementia is caused by many different diseases or
injuries that directly and indirectly damage the brain.
Alzheimer disease is the most common form and may
contribute to 60-70% of cases. Other forms include
vascular dementia, dementia with Lewy bodies
(abnormal deposits of protein inside nerve cells), and
a group of diseases that contribute to frontotemporal
dementia (degeneration of the frontal lobe of the
brain). Dementia may also develop after a stroke or in
the context of certain infections such as HIV, as a result
of harmful use of alcohol, repetitive physical injuries to
the brain (known as chronic traumatic encephalopathy)
or nutritional deficiencies. The boundaries between
different forms of dementia are indistinct and mixed
forms often co-exist.

Treatment and care
There is no cure for dementia, but a lot can be done

to support both people living with the illness and those

who care for them.
People with dementia can take steps to maintain

their quality of life and promote their well-being by:

* Dbeing physically active

* taking part in activities and social interactions that
stimulate the brain and maintain daily function.

In addition, some medications can help manage
dementia symptoms:

* Cholinesterase inhibitors like donepezil are used to
treat Alzheimer disease.

* NMDA receptor antagonists like memantine are
used for severe Alzheimer disease and vascular
dementia.

* Medicines to control blood pressure and cholesterol
can prevent additional damage to the brain due to
vascular dementia.

* Selective serotonin reuptake inhibitors (SSRIs) can
help with severe symptoms of depression in people
living with dementia if lifestyle and social changes
don’t work, but these should not be the first option.
If people living with dementia are at risk of hurting

themselves or others, medicines like haloperidol and

risperidone can help, but these should never be used
as the first treatment

Self-care

For those diagnosed with dementia, there are
things that can help manage symptoms:
 Stay physically active.

* Eat healthily.

¢ Stop smoking and drinking alcohol.

* Get regular check-ups with your doctor.

e Write down everyday tasks and appointments to
help you remember important things.

¢ Keep up your hobbies and do things that you enjoy.

e Try new ways to keep your mind active.

* Spend time with friends and family and engage in
community life.
Plan ahead of time. Over time, it may be harder to
make important decisions for yourself or your finances:
* Identify people you trust to support you in making
decisions and help you communicate your choices.
¢ Create an advance plan to tell people what your
choices and preferences are for care and support.

* Bring your ID with your address and emergency
contacts when leaving the house.

* Reach out to family and friends for help.

 Talk to people you know about how they can help
you.

* Join a local support group.

It is important to recognize that providing care
and support for a person living with dementia can be
challenging, impacting the carer’s own health and well-
being. As someone supporting a person living with
dementia, reach out to family members, friends, and
professionals for help. Take regular breaks and look
after yourself. Try stress management techniques such
as mindfulness-based exercises and seek professional
help and guidance if needed.

Risk factors and prevention

Although age is the strongest known risk factor
for dementia, it is not an inevitable consequence
of biological ageing. Further, dementia does not
exclusively affect older people — young onset dementia
(defined as the onset of symptoms before the age
of 65 years) accounts for up to 9% of cases. Studies
show that people can reduce their risk of cognitive
decline and dementia by being physically active, not
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smoking, avoiding harmful use of alcohol, controlling
their weight, eating a healthy diet, and maintaining
healthy blood pressure, cholesterol and blood sugar
levels. Additional risk factors include depression,
social isolation, low educational attainment, cognitive
inactivity and air pollution.

Human rights

Unfortunately, people living with dementia are
frequently denied the basic rights and freedoms
available to others. In many countries, physical and
chemical restraints are used extensively in care homes
for older people and in acute-care settings, even when
regulations are in place to uphold the rights of people
to freedom and choice.

An appropriate and supportive legislative
environment based on internationally-accepted
human rights standards is required to ensure the
highest quality of care for people with dementia and
their carers.

WHO response

WHO recognizes dementia as a public health
priority. In May 2017, the World Health Assembly
endorsed the Global action plan on the public health
response to dementia 2017-2025. The Plan provides
a comprehensive blueprint for action — for policy-
makers, international, regional and national partners,
and WHO in the following areas: addressing dementia
as a public health priority; increasing awareness of
dementia and creating a dementia-inclusive society;
reducing the risk of dementia; diagnosis, treatment
and care; information systems for dementia; support
for dementia carers; and, research and innovation

To facilitate the monitoring of the global dementia
action plan, WHO developed the Global Dementia
Observatory (GDO), a data portal that collates country
data on 35 key dementia indicators across the global
action plan’s seven strategic areas. As a complement
to the GDO, WHO launched the GDO Knowledge
Exchange Platform, which is a repository of good
practices examples in the area of dementia with the
goal of fostering mutual learning and multi-directional
exchange between regions, countries and individuals
to facilitate action globally.

2. Guillain-Barre syndrome

KEY FACTS

* Guillain-Barré syndrome (GBS) is a rare condition
in which a person’s immune system attacks the
peripheral nerves.

e People of all ages can be affected, but it is more
common in adults and in males.

* Most people recover fully from even the most
severe cases of Guillain-Barré syndrome.

* Severe cases of Guillain-Barré syndrome are rare,
but can result in near-total paralysis.

* Guillain-Barré syndrome is potentially life-
threatening. People with Guillain-Barré syndrome
should be treated and monitored; some may need
intensive care. Treatment includes supportive care
and some immunological therapies.

Introduction

In Guillain-Barré syndrome, the body’s immune
system attacks part of the peripheral nervous system.
The syndrome can affect the nerves that control
muscle movement as well as those that transmit pain,
temperature and touch sensations. This can result
in muscle weakness and loss of sensation in the legs
and/or arms.

Itis a rare condition, and while it is more common
in adults and in males, people of all ages can be
affected.

Symptoms
Symptoms typically last a few weeks, with most

individuals recovering without long-term, severe

neurological complications.

* The first symptoms of Guillain-Barré syndrome
include weakness or tingling sensations. They
usually start in the legs, and can spread to the
arms and face.

* For some people, these symptoms can lead to
paralysis of the legs, arms, or muscles in the face.
In 20%-30 % of people, the chest muscles are
affected, making it hard to breathe.

* The ability to speak and swallow may become
affected in severe cases of Guillain-Barré
syndrome. These cases are considered life-
threatening, and affected individuals should be
treated in intensive-care units.

* Most people recover fully from even the most
severe cases of Guillain-Barré syndrome, although
some continue to experience weakness.

* Even in the best of settings, 3%-5% of Guillain-
Barré syndrome patients die from complications,
which can include paralysis of the muscles that
control breathing, blood infection, lung clots, or
cardiac arrest.

Causes

Guillain-Barré syndrome is often preceded by an
infection. This could be a bacterial or viral infection.
Guillain-Barré syndrome may also be triggered by
vaccine administration or surgery.

In the context of Zika virus infection, unexpected
increase in cases of Guillain-Barré syndrome has
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been described in affected countries. The most likely
explanation of available evidence from outbreaks of
Zika virus infection and Guillain-Barré syndrome is
that Zika virus infection is a trigger of Guillain-Barré
syndrome.

Diagnosis

Diagnosis is based on symptoms and findings
on neurological examination including diminished
or loss of deep-tendon reflexes. A lumbar puncture
may be done for supportive information, though
should not delay treatment. Other tests, such as
blood tests, to identify the underlying trigger are
not required to make the diagnosis of GBS and
should not delay treatment.

Treatment and care

The following are recommendations for
treatment and care of people with Guillain-Barré
syndrome:

* Guillain-Barré syndrome is potentially life-
threatening. GBS patients should be hospitalized
so that they can be monitored closely.

* Supportive careincludesmonitoring of breathing,
heartbeat and blood pressure. In cases where a
patient’s ability to breathe is impaired, he or she
is usually put on a ventilator. All GBS patients
should be monitored for complications, which
can include abnormal heart beat, infections,
blood clots, and high or low blood pressure.

* There is no known cure for GBS. But treatments
can help improve symptoms of GBS and shorten
its duration.

* Given the autoimmune nature of the disease,
its acute phase is typically treated with
immunotherapy, such as plasma exchange to
remove antibodies from the blood or intravenous
immunoglobulin. It is most often beneficial when
initiated 7 to 14 days after symptoms appear.

* In cases where muscle weakness persists after
the acute phase of the illness, patients may
require rehabilitation services to strengthen their
muscles and restore movement.

WHO Response
WHO is supporting countries to manage GBS in

context of Zika virus infection by:

* Enhancing surveillance of GBS in Zika affected
countries.

* Providing guidelines for the assessment and
management of GBS.

* Supporting countries to implement guidelines
and strengthen health systems to improve the
management of GBS cases.

* Defining the research agenda for GBS.

3. Listeriosis

KEY FACTS

* Listeriosisis a serious, but preventable and treatable
disease.

¢ Pregnant women, the elderly or individuals with
a weakened immune system, such as people
with immuno-compromised status due to HIV,
leukaemia, cancer, kidney transplant and steroid
therapy, are at greatest risk of severe listeriosis and
should avoid high risk foods.

* High risk foods include deli meat and ready-to-
eat meat products (such as cooked, cured and/or
fermented meats and sausages), soft cheeses and
cold smoked fishery products.

* Listeria monocytogenes are widely distributed in
nature. They can be found in soil, water, vegetation
and the faeces of some animals and can contaminate
foods.

 Listeriosis is an infectious disease caused by the
bacterium Listeria monocytogenes.

Foodborne listeriosis is one of the most serious
and severe foodborne diseases. It is caused by the
bacteria Listeria monocytogenes. It is a relatively rare
disease with 0.1 to 10 cases per 1 million people per
year depending on the countries and regions of the
world. Although the number of cases of listeriosis
is small, the high rate of death associated with this
infection makes it a significant public health concern.

Unlike many other common foodborne diseases
causing bacteria, L. monocytogenescan survive and
multiply at low temperatures usually found in
refrigerators. Eating contaminated food with high
numbers of L. monocytogenesis the main route of
infection. Infection can also be transmitted between
humans, notably from pregnant women to unborn
babies.

L. monocytogenes are ubiquitous in nature and
found in soil, water and animal digestive tracts.
Vegetables may be contaminated through soil or the
use of manure as fertilizer. Ready-to-eat food can
also become contaminated during processing and
the bacteria can multiply to dangerous levels during
distribution and storage.

Food most often associated with listeriosis include:
¢ foods with a long shelf-life under refrigeration (L.

monocytogenes can grow to significant numbers

in food at refrigeration temperatures when given
sufficient time); and
* foods that are consumed without further treatment,

such as cooking, which would otherwise kill L.

monocytogenes.

In past outbreaks, foods involved included ready-
to-eat meat products, such as frankfurters, meat
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spread (paté), smoked salmon and fermented raw
meat sausages, as well as dairy products (including
soft cheeses, unpasteurized milk and ice cream) and
prepared salads (including coleslaw and bean sprouts)
as well as fresh vegetables and fruits.

The disease

Listeriosis is a series of diseases caused by the
bacteria L. monocytogenes, outbreaks of which occur in
all countries. There are two main types of listeriosis: a
non-invasive form and an invasive form.

Noninvasive listeriosis (febrile listerial
gastroenteritis) is a mild form of the disease affecting
mainly otherwise healthy people. Symptoms include
diarrhoea, fever, headache and myalgia (muscle pain).
The incubation period is short (a few days). Outbreaks
of this disease have generally involved the ingestion of
foods containing high doses of L. monocytogenes.

Invasive listeriosis is a more severe form of the
disease and affects certain high risk groups of the
population. These include pregnant women, patients
undergoing treatment for cancer, HIV and organ
transplants, elderly people and infants. This form of
disease is characterized by severe symptoms and a
high mortality rate (20-30%). The symptoms include
fever, myalgia (muscle pain), septicemia, meningitis.
The incubation period is usually one to two weeks but
can vary between a few days and up to 90 days.

The initial diagnosis of listeriosis is made based
on clinical symptoms and detection of the bacteria
in a smear from blood, cerebrospinal fluid (CSF),
meconium of newborns (or the fetus in abortion cases),
as well as from faeces, vomitus, foods or animal feed.
Various detection methods, including polymerase
chain reaction (PCR), are available for diagnosis of
listeriosis in humans. During pregnancy, blood and
placenta cultures are the most reliable ways to discover
if symptoms are due to listeriosis.

Pregnant women are about 20 times more likely
to contract listeriosis than other healthy adults. It can
result in miscarriage or stillbirth. Newborn may also
have low birth weight, septicaemia and meningitis.
People with HIV are at least 300 times more likely to
get ill than those with a normally functioning immune
system.

Due to the long incubation period, it is challenging
to identify the food which was the actual source of the
infection.

Treatment

Listeriosis can be treated if diagnosed early.
Antibiotics are used to treat severe symptoms such as
meningitis. When infection occurs during pregnancy,
prompt administration of antibiotics prevents infection
of the fetus or newborn.

Control methods

The control of L. monocytogenes is required at all
stages in the food chain and an integrated approach
is needed to prevent the multiplication of this
bacteria in the final food product. The challenges for
controlling L. monocytogenes are considerable given
its ubiquitous nature, high resistance to common
preservative methods, such as the use of salt, smoke or
acidic condition in the food, and its ability to survive
and grow at refrigeration temperatures (around 5 °C).
All sectors of the food chain should Implement Good
Hygienic Practices (GHP) and Good Manufacturing
Practices (GMP) as well as implement a food safety
management system based on the principles of Hazard
Analysis Critical Control Points (HACCP).

Food manufacturers should also test against
microbiological criteria, as appropriate, when
validating and verifying the correct functioning of their
HACCP based procedures and other hygiene control
measures. In addition, producers manufacturing
food associated with risks of Listeria must conduct
environmental monitoring to identify and eliminate
niche environments, including areas that favor the
establishment and proliferation of L. monocytogenes.

Modern technologies using genetic fingerprint —
Whole Genome Sequencing (WGS) — allow for more
rapid identification of the food source of listeriosis
outbreaks by linking L. monocytogens isolated from
patients with those isolated from foods.

Prevention
L. monocytogenes in food are killed by pasteurization

and cooking. In general, guidance on the prevention of

listeriosis is similar to guidance used to help prevent
other foodborne illnesses. This includes practicing safe
food handling and following the WHO Five Keys to

Safer Food:

1. Keep clean

2. Separate raw and cooked

3. Cook thoroughly

4. Keep food at safe temperatures

5. Use safe water and raw materials.

* Poster: Five Keys to Safer Food
Persons in high risk groups should:

* Avoid consuming dairy products made of
unpasteurized milk; deli meats and ready-to-eat
meat products such as sausages, hams, patés and
meat spreads, as well as cold-smoked seafood
(such as smoked salmon);

* Read and carefully follow the shelf life period and
storage temperatures indicated on the product
label.

It is important to respect the shelf-life and storage
temperature written on labels of ready-to-eat foods
to ensure that bacteria potentially present in these
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foods does not multiply to dangerously high numbers.
Cooking before eating is another very effective way to
kill the bacteria.

WHO response

WHO promotes the strengthening of food safety
systems, good manufacturing practices and educating
retailers and consumers on appropriate food handling
and avoiding contamination. Educating consumers,
especially those in high risk groups, and training of
food handlers in safe food handling are among the
most critical means to prevent foodborne illnesses
including listeriosis.

WHO and FAO have published an international
quantitative risk assessment of Listeria in ready-to-eat
foods This has formed the scientific basis for the Codex
Alimentarius Commission Guidelines on the Application
of General Principles of Food Hygiene to the Control of
Listeria Monocytogenes in Foods. This guidance includes
microbiological criteria (i.e. maximum limits for the
presence of L. monocytogenes in foods)

WHO’s main tool to assist Member States in
surveillance, coordination and response to outbreaks
is the International Network of Food Safety Authorities
(INFOSAN) which links national authorities in
Member States in charge of managing food safety
events. This network is managed jointly by WHO and
FAO.

4. Natural toxins in food

KEY FACTS

* Somenatural toxins canbe formed in food as defense
mechanisms of plants, through their infestation
with toxin-producing mould, or through ingestion
by animals of toxin-producing microorganisms.

* Natural toxins can cause a variety of adverse health
effects and pose a serious health threat to both
humans and livestock. Some of these toxins are
extremely potent.

* Adverse health effects can be acute poisoning
ranging from allergic reactions to severe
stomachache and diarrhoea, and even death.

* Long-term health consequences include effects on
the immune, reproductive or nervous systems, and
also cancer.

* A scientific expert committee jointly convened by
WHO and the Food and Agriculture Organization
of the United Nations (FAO) — called JECFA - is the
international body responsible for evaluating the
health risk from natural toxins in food.

* International standards and codes of practice
to limit exposure to natural toxins from certain
foods are established by the Codex Alimentarius
Commission based on JECFA assessments.

What are natural toxins?

Natural toxins are toxic compounds that are
naturally produced by living organisms. These toxins
are not harmful to the organisms themselves but they
may be toxic to other creatures, including humans,
when eaten. These chemical compounds have diverse
structures and differ in biological function and toxicity.

Some toxins are produced by plants as a natural
defense mechanism against predators, insects or
microorganisms, or as consequence of infestation with
microorganisms, such as mould, in response to climate
stress (such as drought or extreme humidity).

Other sources of natural toxins are microscopic
algae and plankton in oceans or sometimes in lakes
that produce chemical compounds that are toxic to
humans but not to fish or shellfish that eat these toxin-
producing organisms. When people eat fish or shellfish
that contain these toxins, illness can rapidly follow.

Some of the most commonly found natural toxins
that can pose a risk to our health are described below.

Aquatic biotoxins

Toxins formed by algae in the ocean and fresh
water are called algal toxins. Algal toxins are generated
during blooms of particular naturally occurring algal
species. Shellfish such as mussels, scallops and oysters
are more likely to contain these toxins than fish. Algal
toxins can cause diarrhea, vomiting, tingling, paralysis
and other effects in humans, other mammals or fish.
The algal toxins can be retained in shellfish and fish
or contaminate drinking water. They have no taste or
smell, and are not eliminated by cooking or freezing.

Another example is ciguatera fish poisoning (CFP)
which is caused by consuming fish contaminated
with dinoflagellates that produce ciguatoxins. Some
fish known to harbour ciguatoxins include barracuda,
black grouper, dog snapper, and king mackerel.
Symptoms of ciguatera poisoning include nausea,
vomiting, and neurologic symptoms, such as tingling
sensation on fingers and toes. There is currently no
specific treatment for ciguatera poisoning.

Cyanogenic glycosides

Cyanogenic glycosides are phytotoxins (toxic
chemicals produced by plants) which occur in at least
2000 plant species, of which a number of species are
used as food in some areas of the world. Cassava,
sorghum, stone fruits, bamboo roots and almonds
are especially important foods containing cyanogenic
glycosides. The potential toxicity of a cyanogenic
plant depends primarily on the potential that its
consumption will produce a concentration of cyanide
that is toxic to exposed humans. In humans, the
clinical signs of acute cyanide intoxication can include:
rapid respiration, drop in blood pressure, dizziness,
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headache, stomach pains, vomiting, diarrhoea, mental
confusion, cyanosis with twitching and convulsions
followed by terminal coma. Death due to cyanide
poisoning can occur when the cyanide level exceeds
the limit an individual is able to detoxify.

Furocoumarins

These toxins are present in many plants such
as parsnips (closely related to carrots and parsley),
celery roots, citrus plants (lemon, lime, grapefruit,
bergamot) and some medicinal plants. Furocoumarins
are stress toxins and are released in response to
stress, such as physical damage to the plant. Some
of these toxins can cause gastrointestinal problems
in susceptible people. Furocoumarins are phototoxic,
they can cause severe skin reactions under sunlight
(UVA exposure). While mainly occurring after dermal
exposure, such reactions have also been reported after
consumption of large quantities of certain vegetables
containing high levels of furocoumarins.

Lectins

Many types of beans contain toxins called lectins,
and kidney beans have the highest concentrations —
especially red kidney beans. As few as 4 or 5 raw beans
can cause severe stomachache, vomiting and diarrhoea.
Lectins are destroyed when the dried beans are soaked
for at least 12 hours and then boiled vigorously for at
least 10 minutes in water. Tinned kidney beans have
already had this process applied and so can be used
without further treatment.

Mycotoxins

Mycotoxins are naturally occurring toxic
compounds produced by certain types of moulds.
Moulds that can produce mycotoxins grow on
numerous foodstuffs such as cereals, dried fruits, nuts
and spices. Mould growth can occur before harvest or
after harvest, during storage, on/in the food itself often
under warm, damp and humid conditions.

Most mycotoxins are chemically stable and survive
food processing. The effects of food-borne mycotoxins
can be acute with symptoms of severe illness and
even death appearing quickly after consumption of
highly contaminated food products. Long term effects
on health of chronic mycotoxin exposure include the
induction of cancers and immune deficiency.

Solanines and chaconine

All solanacea plants, which include tomatoes,
potatoes, and eggplants, contain natural toxins called
solanines and chaconine (which are glycoalkaloids).
While levels are generally low, higher concentrations
are found in potato sprouts and bitter-tasting peel
and green parts, as well as in green tomatoes. The

plants produce the toxins in response to stresses like
bruising, UV light, microorganisms and attacks from
insect pests and herbivores. To reduce the production
of solanines and chaconine it is important to store
potatoes in a dark, cool and dry place, and not to eat
green or sprouting parts.

Poisonous mushrooms

Wild mushrooms may contain several toxins, such
as muscimol and muscarine, which can cause vomiting,
diarrhoea, confusion, visual disturbances, salivation,
and hallucinations. Onset of symptoms occurs 6-24
hours or more after ingestion of mushrooms. Fatal
poisoning is usually associated with delayed onset
of symptoms which are very severe, with toxic
effect on the liver, kidney and nervous systems.
Cooking or peeling does not inactivate the toxins. It is
recommended to avoid any wild mushrooms, unless
definitively identified as non-poisonous.

Pyrrolizidine alkaloids

Pyrrolizidine Alkaloids (PAs)are toxins produced by
an estimated 600 plant species. The main plant sources
are the families Boraginaceae, Asteraceae and Fabaceae.
Many of these are weeds that can grow in fields and
contaminate food crops. PAs can cause a variety of
adverse health effects; they can be acutely toxic and
of main concern is the DNA-damaging potential of
certain PAs, potentially leading to cancer. PAs are
stable during processing, and have been detected in
herbal teas, honey, herbs and spices and other food
products, such as cereals and cereal products. Human
exposure is estimated to be low, however. Due to the
complexity of the subject and the large number of
related compounds, the overall health risk has not been
fully evaluated yet. Guidance is under development
by the FAO/WHO Codex Committee on Contaminants
in Food on management strategies to prevent PA-
containing plants from entering the food chain.

How can I minimize the health risk from natural
toxins?

When it comes to natural toxins it is important to
note that they can be present in a variety of different
crops and foodstuff. In a usual balanced, healthy diet,
the levels of natural toxins are well below the threshold
for acute and chronic toxicity.

To minimize the health risk from natural toxins in
food, people are advised to:

* not assume that if something is ‘natural’ it is
automatically safe;

* throw away bruised, damaged or discoloured food,
and in particular mouldy foods;

* throw away any food that does not smell or taste
fresh, or has an unusual taste; and
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* only eat mushrooms or other wild plants that have
definitively been identified as nonpoisonous.

WHO response

WHO, in collaboration with FAQ, is responsible
for assessing the risks to humans of natural toxins —
through contamination infood —and for recommending
adequate protections.

Risk assessments of natural toxins in food done
by the Joint FAO/WHO Expert Committee on
Food Additives (JECFA) are used by governments
and by the Codex Alimentarius Commission (the
intergovernmental standards-setting body for food)
to establish maximum levels in food or provide
other risk management advice to control or prevent
contamination. Codex standards are the international
reference for national food supplies and for trade in
food, so that people everywhere can be confident that
the food they buy meets the agreed standards for
safety and quality, no matter where it was produced.

JECFA or ad hoc FAO/WHO scientific expert
groups consist of independent, international experts
who conduct scientific reviews of all available
studies and other relevant data on specific natural
toxins. The outcome of such health risk assessments
can either be a maximum tolerable intake (exposure)
level, or other guidance to indicate the level of health
concern (such as the Margin of Exposure), including
advice on risk management measures to prevent and
control contamination, and on the analytical methods
and monitoring and control activities.

Exposure to natural toxins needs to be kept as
low as possible to protect people. Natural toxins not
only pose a risk to both human and animal health, but
also impact food security and nutrition by reducing
people’s access to healthy food. WHO encourages
national authorities to monitor and ensure that levels
of the most relevant natural toxins in their food supply
are as low as possible and comply with both national
and international maximum levels, conditions and
legislation.

5. Sepsis

KEY FACTS

* Sepsis is a syndromic response to infection and is
frequently a final common pathway to death from
many infectious diseases worldwide

* The global burden of sepsis is difficult to ascertain,
although a recent scientific publication estimated
that in 2017 there were 48.9 million cases and 11
million sepsis-related deaths worldwide, which
accounted for almost 20% of all global deaths (1)

* In 2017, almost half of all global sepsis cases
occurred among children, with an estimated 20

million cases and 2.9 million global deaths in
children under five years of age (1)

 Significant regional disparities in sepsis incidence
and mortality exist; approximately 85.0% of
sepsis cases and sepsis-related deaths worldwide
occurred in low- and middle-income countries (1)

* Sepsis can be the clinical manifestation of infections
acquired both in the community setting or in health
care facilities. Health care-associated infections are
one of, if not the most frequent type of adverse
event to occur during care delivery and affect
hundreds of millions of patients worldwide every
year (2). Since these infections are often resistant to
antibiotics, they can rapidly lead to deteriorating
clinical conditions.

Background

Sepsis is a life-threatening organ dysfunction
caused by a dysregulated host response to infection
(3). If not recognized early and managed promptly,
it can lead to septic shock, multiple organ failure and
death. It is most frequently a serious complication
of infection, particularly in low- and middle-income
countries where it represents a major cause of
maternal and neonatal morbidity and mortality.

In the community setting, sepsis often presents as
the clinical deterioration of common and preventable
infections. Sepsis also frequently results from
infections acquired in health care settings, which are
one of the most frequent adverse events during care
delivery and affect hundreds of millions of patients
worldwide every year (2).

Healthcare-associated —infections are often
resistant to antibiotics and can rapidly lead to
deteriorating clinical conditions. Antimicrobial
resistance is a major factor determining clinical
unresponsiveness to treatment and rapid evolution
to sepsis and septic shock. Sepsis patients with
resistant pathogens have been found to have a
higher risk of hospital mortality.

Implementing preventive measures against
infections, such as good hygiene practices, ensuring
access to vaccination programmes, improved
sanitation and water quality and availability, and
other infection prevention and control best practices
both in the community and health care settings,
are key steps in reducing the occurrence of sepsis.
Early diagnosis and timely and appropriate clinical
management of sepsis, such as optimal antimicrobial
use and fluid resuscitation, are crucial to increase
the likelihood of survival. Even though the onset of
sepsis can be acute and poses a short-term mortality
burden, it can also be the cause of significant long-
term morbidity requiring treatment and support.
Thus, sepsis requires a multidisciplinary approach.



200

WHO-Facts Sheet

June 2023

Who is at risk?

Anyone affected by an infection, severe injury, or
serious non-communicable disease can progress to
sepsis but vulnerable populations are at higher risk
(4) including:

* older persons,

* pregnant or recently pregnant women,
* neonates,

* hospitalized patients,

e patients in intensive care units,

* people with HIV,

* people with liver cirrhosis,

* people with cancer,

* people with kidney disease,

* people with autoimmune diseases,
* and people with no spleen.

Signs and symptoms
Sepsis is a medical emergency and can present
with various signs and symptoms at different times.
Warning signs and symptoms include:
* fever or low temperature and shivering,
¢ altered mental status,
 difficulty breathing/rapid breathing,
¢ increased heart rate,
* weak pulse/low blood pressure,
* low urine output,
* cyanotic or mottled skin,
e cold extremities,
* and extreme body pain or discomfort (5-7).

Suspecting sepsis is a first major step towards
early recognition and diagnosis.

Common Causes

In 2017, the largest contributors to sepsis cases
and sepsis-related mortality across all ages were
diarrhoeal diseases (9.2 to 15 million annual cases)
and lower respiratory infections (1.8-2.8 million
annually) (1). However, non-communicable
diseases are on the rise; one-third of sepsis cases
and nearly half of all sepsis-related deaths in 2017
were due to an underlying injury or chronic disease
(1). Maternal disorders were the most common
non-communicable disease complicated by sepsis.
Among children, the most common causes of sepsis-
related deaths were neonatal disorders, lower
respiratory infections, and diarrhoeal diseases (1).
Group B streptococcus is the leading cause of both
neonatal and maternal sepsis, though Escherichia
coliis an emerging threat (8,9). Both of these
pathogens have displayed considerable resistance
to treatment and are considered priority pathogens
for research and development (R&D) of new
antibiotics.

Sepsis Prevention

There are two main steps to preventing sepsis:

1. Prevention of microbial transmission and infection
2. Prevention of an infection evolving into sepsis

Prevention of infection in the community involves
using effective hygiene practices, such as hand
washing, and safe preparation of food, improving
sanitation and water quality and availability, providing
access to vaccines, particularly for those at high risk, as
well as appropriate nutrition, including breastfeeding
for newborns.

Prevention of infection in health care facilities mainly
relies on having functioning infection prevention and
control (IPC) programmes and teams, effective hygiene
practices and precautions, including hand hygiene,
along with a clean, well-functioning environment and
equipment.

Prevention of the evolution to sepsis in both community
and health care facilities requires the appropriate
antibiotic  treatment of infection, including
reassessment for optimization, prompt seeking of
medical care, and early detection of sepsis signs and
symptoms.

Diagnosis and Clinical Management

Identifying and not underestimating the signs
and symptoms listed above, along with the detection
of some biomarkers (such as C reactive protein
and procalcitonin), are crucial elements for early
diagnosis of sepsis and the timely establishment
of its appropriate clinical management. After early
recognition, diagnostics to help identify a causal
pathogen of infection leading to sepsis are important
to guide targeted antimicrobial treatment. Once the
source of infection is determined, source control, such
as drainage of an abscess, is critical. Antimicrobial
resistance (AMR) can jeopardize clinical management
of sepsis because empirical antibiotic treatment is
often required. Early fluid resuscitation to improve
volume status is also important in the initial phase
of sepsis management. In addition, vasopressors
may be required to improve and maintain tissue
perfusion. Repeated exams and assessments, including
monitoring vital signs, guide the appropriate
management of sepsis over time.

Sepsis and the Sustainable Development Goals
Sepsisisasignificant cause of maternal, neonatal and
child mortality. Consequently, combating sepsis will
contribute to achievement of Sustainable Development
Goals (SDGs) targets 3.8 on quality of care, and 3.1 and
3.2 by improving mortality rates in these vulnerable
populations. Sepsis can also ultimately lead to death
in patients affected by HIV, tuberculosis, malaria, and
other infectious diseases that are included in target
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3.3. The prevention and/or appropriate diagnosis and
management of sepsisis also linked to adequate vaccine
coverage, quality universal health coverage, capacity
to comply with the International Health Regulations,
preparedness, and water and sanitation services. The
challenge, however, remains how to achieve universal
prevention, diagnosis and management of sepsis.

WHO Sepsis Response
To combat this important global health threat,

WHO responded with a WHO Secretariat Report and,

in May 2017, the Seventieth World Health Assembly

adopted Resolution WHA70.7 on Improving the

prevention, diagnosis and clinical management of sepsis.

The key pillars of Resolution WHA 70.7 are to:

1. Develop WHO guidance on sepsis prevention and
management

2. Draw attention to public health impacts of sepsis
and estimate the global burden of sepsis

3. Support Member States to define and implement
standards and establish guidelines, infrastructure,
laboratory capacity, strategies, and tools for
identifying, reducing incidence of, and morbidity
and mortality due to sepsis

4. Collaborate with UN organizations, partners,
international organizations, and stakeholders to
enhance sepsis treatment and infection prevention
and control including vaccinations
In collaboration and coordination with WHO

regional offices, Member States and other stakeholders,

several WHO headquarters programmes are currently

working on the public health impact of sepsis and

providing guidance and country support on sepsis

prevention, early and appropriate diagnosis, and
timely and appropriate clinical management.
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