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Editorial

Overcoming Ethical Challenges of Bedside Medical Education

Duu Wen Sewa, 'mrcr wx), Devanand Anantham, ' recp

Introduction

Bedside teaching has long been a time-honoured
component of medical education, and this was emphasised
by Sir William Osler, father of modern medicine who once
said, “To study the phenomena of disease without books isto
sail an uncharted sea, while to study without patients is not
to go to sea at all.” While utilitarian arguments have been
used to justify such training, deontological ethics mandate
that we do not arbitrarily use teaching subjects as means
to an end.! Patients are under no obligation to participate
in medical education and their involvement remains an act
of altruism. The moral burden of practising on patients lies
with our profession and the challenge is to educate without
compromising either the rights or safety of patients.

The Seven Ethical Requirements

It is necessary to consider an ethical framework to justify
bedside medical education in terms that can be directly
addressed to the subjects themselves, i.e. patients.> We
propose such a framework, adopted from Emmanuel et
al® on ethical requirements in research, which shares an
analogous moral dilemma: balancing individual risk for
third part benefit.> The 7 ethical requirements that were
identified are: 1) social value, 2) validity, 3) fair subject
selection, 4) favourable risk-benefit ratio, 5) independent
review, 6) informed consent and, 7) respect for subjects.’

Value

Social and clinical value is an ethical requirement because
finite resources need to be managed responsibly and to avoid
exploitation.’ Bedside medical education must not expose
teaching subjects to potential harm without some possible
social or clinical benefit. The value of bedside teaching
has been well extolled in the literature, including learning
in context, increasing learners’ motivation and nurturing
of clinical reasoning. In addition, it provides opportunity
for role modelling, professional thinking, observation of
communication skills and teamwork and the integration of
these various skills in the process of patient care.*

Validity

Clinical education needs to be based on sound pedagogical
principles to be ethical. Poorly planned teaching will lead
to limited benefits to learners even if the skills being taught
are important. The justification for validity is the same as
value, i.e. avoidance of exploitation and management of
finite resources.® Strategies to improve the effectiveness
of bedside teaching can be briefly categorised into stages
that can be carried out sequentially before rounds, during
rounds and after rounds (Table 1).

Table 1. Strategies Involved in Bedside Teaching That Will Increase
Validity

Stages Key Strategies Details of Strategies
Preparation ~ Familiarise with clinical curriculum®
Understand learner’s knowledge,
clinical skill level and needs
Set learning objectives for the session
Pre-rounds Planning Decide on teaching methods®
Select appropriate patients
Set aside protected teaching time
Orientation Set learner expectations and roles
during the patient encounter
Introduction  Introduce team to patient, emphasising
nature of the encounter
Interaction Role model a physician-patient
interaction’
Rounds ) ) . .
Observation  Keen observation of learner interaction
with patient
Instruction Teach in a non-humiliating, non-

judgemental way

Summarisation Tell the learner what has been taught

Debriefing Discuss the bedside encounter

Feedback Review with learner what went right
Post-rounds or badly

Reflection Gain insights from the encounter to

help prepare for the next teaching
session®
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Fair Selection of Subjects

Patients who are included or excluded from teaching and
the strategies used for selecting them are addressed by this
requirement. Fair selection requires that teaching aims (and
not vulnerability or privilege) to be the basis for choosing
teaching subjects. Convenience is not a justifiable reason
for choosing who will be practised upon because efficiency
cannot override fairness.* If a group of patients is unlikely
to gain from teaching, then this group should be excluded
as teaching subjects. The poor, socially vulnerable, poorly
educated and those lacking decision-making capacity cannot
bear a disproportionate burden for the wealthy, educated
and privileged to enjoy the benefits.

Favourable Risk-Benefit

The potential for risk to a patient who is taught upon must
be minimised and any possible benefits maximised. Use
of simulators, peer physical examination and non-patient
volunteers can prepare learners to gain competency before
their first real patient encounter.

Risks of procedures performed by trainees can be
minimised by attentive supervision especially in the early
stages of training.® This is supported by data that such
supervised procedures can have equivalent outcomes to
those performed by qualified staft.’

Enhancement of benefits to teaching subjects should
be linked to their health and not financial inducements or
additional unrelated medical benefits. There is qualitative
data suggesting patients value the companionship and the
relief from loneliness due to longer contact time.!° Talking
about their illness may help patients gain insight into their
condition and about the training of doctors.!! There is also
the satisfaction of altruism and of having contributed to
something of genuine value in service to the community.'"

Independent Review

Curriculum and pedagogy review by experts and stake
holders is not yet routine. This procedural requirement
ensures that medical schools are following ethical
requirements and helps openly manage conflicts of
interests. All these safeguards must be preserved without
compromising the equally important public interest that
doctors should attain competence before they qualify. To
achieve these aims, the members of the review board should
understand medical science, pedagogy, ethics, and law, as
well as represent the values, concerns, and priorities of the
population from whom the teaching subjects will be chosen.

Informed Consent

Informed consent champions the autonomy of patients
to ensure that their decisions are consistent with personal
values, interests, and preferences. It requires patients to be
provided with information in the context of their medical
condition to enable them to make voluntary decisions about
involvement in teaching without manipulation or coercion.
Patients should be informed in advanced about teaching
sessions and not feel pressured to decide at short notice.'
Studies have shown that patients even want to be explicitly
asked before students were allowed into surgical theatres as
observers and before students have any access to medical
records.'* Patients need to be counselled of their right to
refuse to see students without fear of abandonment by their
physicians. However, evidence suggests that most patients
will allow medical students to perform clinical evaluations
and minor procedures even when informed of the student’s
inexperience.'> While patients have expressed their desire to
be explicitly informed if it is the first time that the student is
performing the procedure,'® they are more likely to consent
if there is already established rapport.!”

Special challenges exist for patients with persistent
mental incapacity. Substituted judgement standard can
be used in previously-competent adults (e.g. geriatric
populations) and best interest standard can be used in
never-competent individuals (e.g. paediatric patients) by
the relevant healthcare decision-making proxies. Strict
guidelines should also be in place and compliance checked
when circumstances such as medical emergencies make it
impossible to obtain consent.

Respect for Patients

Respect for patients goes beyond obtaining informed
consent and is the affirmation of individual dignity. It
requires sensitivity to preferences and values without
prejudice.'® This is achieved by ensuring privacy, allowing
them to change their minds with regard to participation at
any time without fear of repercussion and monitoring their
welfare throughout the session. A patient-centred approach
changes the role of the patient from a passive “interesting
case” to one where they serve as a teacher. They can be
trained as facilitators in the development of clinical skills
and attitudes.'® Treating patients as teachers recognises the
value of their contributions and will increase the respect
accorded by both clinicians and students.

Conclusion

The therapeutic needs of patients and the learning needs
of students do not necessarily have to be in conflict. Instead,
acompromise must be sought where both can be safely and
justifiably met. Most patients have found their experience
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with medical education a positive one and most felt that
trainees did not undermine the standard of clinical care.
Understanding the ethical requirements of bedside medical
education as outlined in this editorial will help us to find
ways to overcome the various ethical challenges in this area.
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Abstract

Introduction: Fetal hydrops is a serious condition which can be caused by immune
and non-immune aetiologies. We aimed to review the management of fetal hydrops at
our hospital. Materials and Methods: A retrospective review of all cases of fetal hydrops
diagnosed in our institution from 2006 to 2013 was carried out. Results: Out of the 30 cases
of fetal hydrops diagnosed antenatally, 17 were cases of Bart’s hydrops which were all
terminated in-utero. Of the remaining 13 cases, 11 cases consisted of non-immune causes
of hydrops. Planned antenatal interventions including in-utero blood transfusions (n = 4)
and thoracentesis (n =5) as well as planned caesarean deliveries (n = 11) were performed in
the majority of cases. Postnatal neonatal intensive care with interventions including chest
drainage and transfusions were also performed. A majority, 92%, of the cases survived
the perinatal period following a variable length of hospital stay ranging from a week to 3
months. Conclusion: Management of fetal hydrops is complex. Close coordination between
the obstetric and neonatal teams was the key to good short-term survival of neonates with
antenatally diagnosed hydrops, as it allows timely antenatal intervention and anticipation
of potential perinatal complications.

Ann Acad Med Singapore 2017;46:4-10

Key words: Antenatal, Complications, Interventions, Non-immune, Survival

Introduction

Fetal hydrops, or hydrops fetalis, is a serious antenatal
finding, with several studies around the world quoting
similar perinatal survival rates of only 40% to 50%.'" It
indicates the presence of excessive fluid in 2 or more fetal
compartments, which can include the abdominal cavity,
pleural space, pericardial space, and subcutaneous tissue.
The aetiology can be divided into immune and non-immune
causes. Immune-mediated hydrops fetalis is typically due to
fetal anaemiaresulting fromred blood cell alloimmunisation
between mother and fetus.’ Non-immune hydrops, on the
other hand, is defined as the presence of fetal subcutaneous
tissue oedema associated with a significant effusion in one or
more cavities in the absence of atypical red cell antibodies?
and has been the main cause for fetal hydrops for more

than a decade.'** Common causes include fetal cardiac
arrhythmias, vascular and lymphatic malformations causing
circulation obstruction, chromosomal abnormalities and
metabolic conditions such as lysosomal storage diseases.”®

Despite the ability to identify this condition early from
the antenatal period, the morbidity and mortality rates
from hydrops fetalis reported in current literature are often
significant. However, with the advent of in-utero fetal
therapy, the experience in our centre has been different,
with positive outcomes in most of our cases of non-immune
hydrops, apart from those with Bart’s hydrops. This
prompted us to do a detailed retrospective case series study,
in an attempt to review the outcomes of in-utero treatment
of fetal hydrops from our hospital. We hoped to understand
the strength in our areas of management of hydrops fetalis
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that could be pivotal in positively influencing survival
outcomes for these children.

Materials and Methods

We conducted a retrospective review of all the cases of
fetal hydrops diagnosed via antenatal ultrasound at the Fetal
Care Centre in National University Hospital (NUH) from
2006 to 2013. Cases were obtained from the database of
records from the Obstetrics and Gynaecology Department,
NUH, which is a tertiary referral centre. The approval from
the Domain Specific Review Board (DSRB) was obtained
for the study.

Of the total of 30 cases of hydrops diagnosed, 17
pregnancies were cases of Bart’s hydrops, due to alpha
thalassaemia major. These 17 cases were terminated in-utero
after confirmation of the Bart’s hydrops with genotyping
performed prior to the development of hydrops. The case
records of the remaining 13 cases were then studied in
detail from diagnosis to the perinatal period until discharge
or death of the infant. None of these 13 cases defaulted
or were delivered in another healthcare institution, hence
there were no dropouts.

Identification of Hydrops

Antenatal scans were performed by trained
ultrasonographers who are either certified by the American
Registry for Diagnostic Medical Sonography (ARDMS)
or who hold a diploma in Diagnostic Medical Ultrasound
(DMU). The scans were performed using either General
Electrics (GE) Voluson 730 Expert or GE Voluson E8
machines, both of which are manufactured in California,
United States of America. Scans performed were then
verified by the consultant obstetricians (Wong Y C or Biswas
A). Inclusion criteria for the 13 cases were ultrasound
findings of excessive fluid in at least 2 preformed spaces of
the fetus (ascites, pleural effusion or pericardial effusion),
or fluid in 1 preformed space associated with skin oedema.

Antenatal Investigations to Identify Aetiology

Maternal medical and past obstetrical histories were
reviewed for possible aetiologies for hydrops. Maternal
antenatal testing results were reviewed and these included
tests for in-utero infections such as tests for hepatitis B
(HBsAg, HBeAg), human immunodeficiency virus (HIV)
via antigen-antibody screen, syphilis (VRDL and TPR)
and TORCH screen (comprising serology for antibodies
againsttoxoplasmosis and rubella, PCR for cytomegalovirus
and for herpes simplex). Other maternal results reviewed
included maternal tests for anaemia, thalassaemia, blood
group, rhesus typing and also antibody titres that were
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performed routinely.

Fetal antenatal investigations reviewed included
chromosomal karyotype in the survivors and thalassaemia
genotyping obtained via chorionic villus blood sampling for
those with Bart’s hydrops. Antenatal ultrasound assessments
were reviewed for any possible structural abnormalities, in
particular major cardiac malformation and cardiac rhythm
abnormalities and other structural malformation in the
thoracic and also renal malformations were performed for
all cases. In cases with anaemia, fetal doppler assessment of
blood velocity in the fetal middle cerebral arteries (MCA)
was used for assessment. Cordocentesis was performed in
all those cases with fetal anaemia when the peak systolic
velocity of the MCA exceeds more than 1.5 MoM (multiple
ofmedian). Confirmation of fetal anaemia and investigations
to determine the actiology of the anaemia were performed
prior to blood transfusions. Placental abnormalities were
also examined to determine potential causes of hydrops.
Follow-up ultrasounds were performed 2 to 4 weekly to
monitor the fetal condition in-utero and the progression of
the hydrops, depending on the in-utero treatment required.
In addition, the various in-utero treatments undertaken
were also reviewed.

Neonatal Investigations and Data Collection

The neonatal medical records were reviewed to identify
the possible actiology of hydrops, the perinatal resuscitation
required and outcomes such as Apgar scores and level
of metabolic acidaemia on blood gas, neonatal course
and ventilation mode required, postnatal evaluation and
investigations, the treatment required including blood
transfusion, thoracocentesis and surgical treatment if
needed, the length of stay and eventual survival outcome.
None were first diagnosed postnatally as neonatal intensive
care admission records for the last 7 years were also counter-
checked to identify any undiagnosed cases. Laboratory
investigations performed in the neonate to determine the
aetiologies of hydrops were alsoreviewed and these included
full blood count, rhesus and blood type, liver function
tests, urea, creatinine and also assessment for TORCH
and parvovirus infections. Neonatal procedures reviewed
included cardiac assessment including echocardiography
and cardiac rthythm monitoring. Chest x-rays and pleural
fluid, if present, were sent to determine for triglycerides,
protein analysis and microbiology. Abdominal x-rays and
contrast studies were performed for those with suspected
gut atresia prior to surgical explorations.

Statistical Analysis

Statistical analysis was performed using SPSS version
20 from IBM. Continuous data were described as mean
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30 cases of antenatally
diagnosed foetal hydrops

/N

13 cases of hydrops

17 cases of
Bart’s hydrops

(2 immune/11 non-immune)

| /N

1 perinatal death

All terminated 12 infants treated and

discharged
1 death before 11 infants survived to
1yearold 1yearold

Fig. 1. Chart showing the study subjects.

with its standard deviation or median with appropriate
range, while absolute and relative frequencies were used
for categorical values. Chi square tests were performed to
compare the dichotomous data between the fetus received
in-utero therapy and those that did not. Descriptive data
was presented for the comparison with the other 2 published
studies. A P value of less than 0.05 was considered to be
statistically different.

Results
Antenatal Diagnoses and Management

Of the 30 cases of hydrops, the most common aetiology
was found to be due to Bart’s hydrops, as confirmed on
chorionic villus sampling and genetic sequencing for alpha
thalassaemia in 17 cases (56.7%) (Fig. 1). These 17 cases
were terminated in-utero.

All of the remaining 13 cases of fetal hydrops were
delivered at late preterm period. Demographics of the
neonates at birth are shown in Table 1. Diagnosis was made
viaultrasonography, at variable gestational ages, with some
cases occurring late in pregnancy, whereas others were cases
booked initially in another antenatal centre and referred to
our centre upon identification of hydrops. Amniocentesis
was performed for fetal karyotyping in 84.6% of cases,
with no chromosomal abnormalities identified in the cases
studied.

There was no dropout, thus the data of all 13 cases of
hydrops diagnosed antenatally or referred to our centre
were used for analysis in the current study.

The majority of cases (n = 11, 84.6%) were born via
lower segment caesarean section (LSCS). These included
elective planned caesarean sections, and also emergency
cases as indicated by maternal and fetal conditions. The mean
gestation age of these newborns was 34.6 weeks (range:

31.3t039.2 weeks). Causes of hydrops were predominantly
non-immune in origin, of which chylothorax was found to
be the most common (36.4%). Chylothorax was confirmed
on postnatal testing ofthe fluid composition and no infective
aetiologies were detected. Specific testing for associated
conditions such as Noonan syndrome and lymphangiogram
were not performed as none of the infants were dysmorphic
and the chylothorax resolved with time. Two infants
with separate diagnoses of chylothorax and congenital
dyserythropoietic anaemia were born to mothers who were
chronic hepatitis B carriers; 3 fetuses with chylothorax and
2 with pulmonary sequestration underwent a total of 3 to
6 in-utero thoracentesis for pleural effusion. Four cases of
anaemia were found in fetuses with diagnoses of rhesus
isoimmunisation (n = 2), congenital dyserythropoietic
anaemia (n = 1) and midgut atresia (n = 1). These fetuses
with anaemia were given in-utero packed cell transfusion

Table 1. Demographic Characteristic of Infants with Fetal Hydrops Delivered

Characteristics n=13

7/6 (53/47)
34.6+/-2.8 (313 0 39.2)

Gender — male/female (n, %)
Gestational age at birth (mean, range in weeks)

Antenatal procedure (diagnostic intent)

Amniocentesis (n, %) 11 (84.6)
Aetiology of hydrops

Immune (n, %) 2(15.4)
Rhesus isommunisation 2

Non-immune (n, %) 11 (84.6)
Congenital dyserythropoietic anaemia 1
Chylothorax 4
Pulmonary sequestration 2
Gut atresia (midgut, ileal, colonic) 3
Intrauterine growth restriction 1

(due to maternal preeclampsia)

Birth weight (mean,+/-SD, range in g) 2572 +/- 677 (1479 to

3725)

Antenatal procedures (therapeutic intent) 9(69.2)
Packed cell transfusions 4(30.8%)
Thoracentesis 5 (38.5%)
Mode of delivery

Lower section caesarean section (LSCS, %) 11 (84.6)

Normal vaginal delivery (NVD, %) 2(15.4)
Median Apgar score at 5 minutes (range) 9 (5-9)
Mean base excess within 1* hour of life 42+/-42(-13t0 1)
Resuscitation required at birth (n, %) 3(23.1)
Outcomes

Death before discharge 1(7.7)

Survived until discharge (n, %) 12(92.3)

Survivors at 1 year of age (n, %) 11 (84.6)
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(PCT) using O negative type blood at intervals of 3 to 5
weeks, with the median number of 3 PCTs given to each
fetus. The remaining 4 fetuses were diagnosed with fetal
hydrops late in the course of the pregnancy, and antenatal
interventions could not be administered in time prior to
delivery. Of these 4 fetuses, 1 had intrauterine growth
restriction associated with maternal preeclampsia.

Prior to the planned date of delivery, these cases were
discussed at a multidisciplinary meeting involving the
neonatal and obstetrics team. Discussion was made with
regards to the antenatal interventions performed, the optimal
delivery time after antenatal intervention when possible
and the planned neonatal resuscitation team at delivery.
Regular updates were made by the obstetrics team with
the neonatal team, in order to allow the neonatal team to
anticipate and prepare for stabilisation ofthe hydropic fetus
at birth. In addition, at least 2 neonatal specialists skilled
inresuscitation were available during the planned delivery.

Perinatal Management

At birth, 3 neonates (23.1%) required aggressive
resuscitation including cardiopulmonary resuscitation
(CPR), use of adrenaline and mechanical ventilation for
support. Subsequent management of the remaining neonates
involved a prolonged stay in the neonatal unit, with a mean
duration of 26.5 days of hospitalisation (range 7 to 69 days).
Respiratory issues were a major concern for these neonates
inthe perinatal period. Mechanical ventilation was required
in the majority of patients eventually over the course of
their stay (n = 11, 84.6%), with 1 infant having severe
respiratory compromise requiring escalation of support
with high frequency oscillatory ventilation. Seven neonates
(53.8%) required postnatal thoracocentesis; these included
4 of the 5 infants who had previously undergone antenatal
thoracocentesis. All 3 infants with gut atresia received
complete surgical repair and recovered from the procedure
priortodischarge. Somatostatin and total parenteral nutrition
was used to treat the infants with chylothorax. One neonate
with chylothorax unfortunately passed away afteraday inthe
neonatal intensive care unit despite extensive antenatal and
postnatal interventions including thoracocentesis. The cause
for demise was a combination of respiratory insufficiency
and inability to support ventilation, and prematurity (child
was born the most premature amongst the 13 cases, at 31
weeks and 3 days).

Comparison of Outcomes between Groups of Subjects With
and Without Antenatal Interventions

Infants who received antenatal interventions tended to
be slightly more mature, with the median gestational age at
35.0 weeks which is 1 week more than those infants who
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Management of Fetal Hydrops—Xin Yi Thong et al 7

did not receive interventions antenatally (P = 0.35). The
former group also tended to be heavier with a mean weight
of 2705 g (compared with 2207 g in the latter group) (P =
0.30), and had better perinatal outcomes (as represented by
higher Apgar score at birth and lower acidosis recorded)
(P=0.23) without needing aggressive resuscitation (Table
2). Nevertheless, the combined outcomes in infants of
both groups remained good, with a high survival rate until
discharge of 92.3% (12 out of 13 infants).

Outcomes following Discharge from Neonatal Unit

Of the 12 infants who survived until discharge, 1 infant
with congenital dyserythropoietic anaemia passed away
before the age of 1 year due to sepsis with liver failure.
Another infant left Singapore and was lost to follow-up,
but was noted to have been well during the last outpatient
review in our centre. The remaining 10 infants (76.9%)
were followed up until 1 year of age and were noted to have
good overall outcomes, with no significant neurological
impairment.

Discussion

In our study, the most common cause of fetal hydrops
in our centre was Bart’s hydrops. The parents were
alpha-thalassaemia trait carriers. However, all of these
pregnancies did not survive beyond the antenatal period
due to termination of pregnancy. These pregnancies were
terminated after detailed counselling by the obstetrics team
with the expecting parents due to potentially life threatening
maternal complications and extremely poor prognosis and
invariable death of the fetus in-utero or shortly after birth.’

Of the remaining cases, non-immune hydrops remained
the predominant cause (84.6%), with chylothorax being at
the top of the list of non-immune aetiologies. Other causes

Table 2. Comparison of Characteristics of Neonates with Fetal Hydrops
Requiring Antenatal Interventions and Not Requiring the Antenatal
Intervention

Demographics No In-Utero In-Utero P Value
(n=13) Intervention  Intervention

(n=4) (n=9)
Gender, males (%) 1(25) 6 (66.7) 0.27
Mean gestational age 339 35.0 0.35
(weeks)
Mean birth weight (g) 2274 2705 0.30
Aggressive 50.3 11.1 0.23
resuscitation (%)
Median Apgar score (5 7 9 0.68
minutes)
Mean base excess -6.3 -33 0.20
(first blood gas)
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included congenital dyserythropoietic anaemia, pulmonary
sequestration, gut atresia involving the small and large
bowel, and maternal preeclampsia (or Mirror syndrome).
The predominance of non-immune causes for hydrops is
similarly found in the Turkish review done by Takci et
al,! which was a large retrospective review performed in
recent years to investigate mortality risk factors in fetal
hydrops and also in a recent Chinese retrospective study
done by An X et al.!? The encouraging results of decreasing
numbers of immune-related hydrops is proof of the success
of widespread efforts in recent years in identifying rhesus
negative mothers early in pregnancy, and the widespread
and appropriate use of anti-D immunoglobulins to reduce
isoimmunisation in these rhesus negative mothers. "2

We compared our findings with 2 studies done over the
same period, namely that of Takei S et al,' who studied 62
cases of hydrops fetalis in the Turkish centre of Hacettepe
University lhsan Dogramaci Children’s’ Hospital from 2002
to 2011 and Ng et al* who studied 23 cases of non-immune
fetal hydrops in our local population in Singapore from
2005 to 2010 (Tables 3 and 4). The demographics of the
neonates such as gender distribution, gestational age at birth
and birth weight were generally similar in the 2 published
studies, and both studies focused on non-immune cases of
hydrops fetalis, as in the current study.

In all 3 studies, LSCS was the predominant mode of
delivery. Aggressive resuscitation was required in the
majority of cases as evident from most studies with rates

Table 3. Comparison of Demographic Characteristics of Liveborns with Fetal
Hydrops in the Perinatal Period with Published Studies

Demographics NUH Takeli, et al Ng, et al
n=13) (n=62)" m=19)"

Males (%) 53.8 46.8 68

Mean gestational age (wks) 34.6+2.8 33.1+29 33

Mean birth weight (g) 2572+ 677 2350 + 640 2480*

Mode of delivery 2/11 (84.6) 9/53 (85%) 7/12 (63%)

(NVD/LSCS [% LSCS])

Aggressive resuscitation 23.1 72.6 89

at birth i.e. mechanical

ventilation/CPR/drugs (%)

Median Apgar score 9 5.7 7

(5 minutes)

CPR: Cardiopulmonary resuscitation; LSCS: Lower segment caesarean
section; NUH: National University Hospital; NVD: Normal vaginal delivery
“Takei S, Gharibzadeh M, Yurdakok M, Ozyuncu O, Korkmaz A, Akcoren
Z, et al. Etiology and outcome of hydrops fetalis: report of 62 cases. Pediatr
Neonatol 2014;55:108-13.

Ng ZM, Seet MJ, Erng MN, Buendia F, Chang AS, Sriram B. Nonimmune
hydrops fetalis in a children’s hospital: a six-year series. Singapore Med J
2013;54:487-90.

‘Median.

in our centre (23.1%). Postnatal interventions used by our
centre were also common in other centres, especially in the
support of the respiratory system. This is evident from the
high percentage of mechanical ventilation rates required in
all 3 centres, with rates of up to 84.6% shown in our study
and in the study by Takeci S et al.!

Factors affecting survival are many, with some studies
attributing aetiology of the hydrops as a main prognostic
factor for survival* while other studies suggest that the
severity of disease, indicated by the number of fluid
collection sites, is a main factor in predicting the risk
of neonatal deaths.>'"* Tmportantly, the condition of the
newborn infant, including gestational age at birth is key
to the prediction of survival.* Prematurity is known to be
one of the poor prognostic factors.’ The latter 2 causes are
amenable to interventions by the neonatal and obstetrics
team taking care of the mother and unborn child.

The antenatal interventions could play arole inimproving
survival; 69% of our cases had in-utero blood transfusions
for anaemia or thoracocentesis for pleural effusions. This
is comparable to 58% of antenatal interventions for the
fetuses with hydrops in Takci et al’s study.' Importantly,
with these antenatal interventions used in our study, the
extravascular fluid collections were reduced to decrease
the risk of spontaneous preterm delivery, which is likely
the contributing cause to our infants being born at more
matured gestational age closer to late preterm. The long-
term positive impact on fetal growth was also significant, as

Table 4. Comparison of Postnatal Interventions Used

Intervention NUH Takci, et al Ng, et al

(n=13) (n=62) (n=19)'
Thoracentesis (%) 53.8 50.0% 579
Ventilation (%) 84.6 88.7 579
HFOV (%) 7.7 27.1 36.8
PCT (%) 30.8 50.0 -
Mean length of 26.5 85 -
stay (days)

HFOV: High frequency oscillatory ventilation; NUH: National University
Hospital; PCT: Packed cell transfusion

“Takei S, Gharibzadeh M, Yurdakok M, Ozyuncu O, Korkmaz A, Akcoren
Z, et al. Etiology and outcome of hydrops fetalis: report of 62 cases. Pediatr
Neonatol 2014;55:108-13.

Ng ZM, Seet MJ, Emng MN, Buendia F, Chang AS, Sriram B. Nonimmune
hydrops fetalis in a children’s hospital: a six-year series. Singapore Med J
2013;54:487-90.

#Data provided in Table 3 of the original paper stated “thoracoparacentesis
and/or blood transfusion at birth”. A total tally of these 2 procedures was
provided.
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transfusions to correct fetal anaemia helped to reduce effect
of heart failure and perpetuation of the hydropic state in the
fetus, and also helps to ensure oxygen delivery to growing
organs during the crucial developmental period in-utero.
Thoracocentesis, on the other hand, reduces the restriction
of growth of the developing fetal lungs caused by pleural
effusion, minimising the outcome of lung hypoplasia in
these infants. These interventions were repeated as required
for the fetus since no premature labour was being triggered
as a result of these procedures, proving that these essential
procedures can be done safely with adequate expertise
to improve the survival rates of infants with hydrops.
Antenatal steroids were also administered to the mothers
during pregnancy, to improve lung maturity, as preterm
delivery of the fetuses with hydrops was anticipated. The
overall lower rates of perinatal resuscitation required in the
group who did notreceive antenatal interventions compared
to those who had some form of antenatal interventions for
their hydrops condition (Table 2) is testament to the positive
impact that antenatal interventions can make on the perinatal
condition of the child, which again is pivotal in influencing
the overall survival outcome. We do, however, understand
that antenatal interventions performed may not be curative
asevidentin our study in which further thoracocentesis were
required even in those infants who had already received
antenatal thoracocentesis for chylothorax.

The timeliness of interventions could also have played
a significant supporting role. A study by Zohra Hasnani-
Samnani et al* looking at non-immune cases of hydrops
in Qatar from 2003 to 2011 showed a high perinatal
mortality rate, with 10 out of 64 births, or 16%, surviving
beyond the delivery and 40% of the surviving newborns
passing away within the first 6 months. Of note, 8.6% of
these cases of hydrops diagnosed antenatally had been
monitored closely without immediate intervention, and
had eventual spontaneous resolution of symptoms. Within
this group, there was an eventual demise of a fetus at 33
weeks due to intrauterine death despite the resolution of
hydropic appearance on ultrasound. All in all, only 2 cases
of antenatal interventions were performed.'* This suggests
that the decision on how soon the interventions ought to be
performed following identification of features of hydrops
on antenatal scan may influence the eventual survival
outcome of these infants. In our centre, we intervene within
2 weeks of diagnosis of hydrops on antenatal ultrasound.
The significantly higher rates of intervention noted in our
study implies the aggressiveness and speed in instituting
treatment for the fetuses at our centre, which are again
important considerations for the eventual positive outcome
of our hydropic fetuses.

Another possible factor that was likely to contribute to
the good early survival rates was the immediate postnatal
management of these infants. The median 5-minute Apgar
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score for our neonates with hydrops was 9. Looking at the
perinatal conditions including mode of delivery and rate
of aggressive resuscitation, we noted that the high rates of
planned caesarean section, along with resuscitation at birth
contributed hand-in-hand to provide a good immediate
postnatal outcome for our neonates with hydrops. Following
the immediate resuscitation, the subsequent management
of the newborn was also equally important, as evident by
the common use of interventions including mechanical
ventilation (conventional, and high frequency oscillatory
ventilation), thoracocentesis for persistent effusions to
improve respiratory status and transfusions for anaemia
across the 3 centres including ours. We postulate that
there may be reduced necessity for postnatal interventions
following the high rates of antenatal interventions that could
have already positively modulated earlier issues such as
pleural effusion and pulmonary hypoplasia.

Importantly, all these interventions were possible as there
was close and frequent antenatal follow-up ultrasound
assessment of the cases, availability of antenatal fetal
interventions, and involvement of neonatologists early
in the care of the cases of fetal hydrops upon diagnosis.
Contribution of expertise from both the obstetrics and
neonatology teams were evident from frequent discussion
about the planned antenatal procedures to improve perinatal
outcome, and expected condition of the fetuses at birth.
The neonatologists were frequently and regularly updated
on the progress of the fetus antenatally, allowing them to
have a good grasp of the condition of the hydropic neonate
at birth. The planning of expected perinatal procedures
was possible as a result, allowing adequate nursing and
medical staff in both the neonatal and obstetrics team to
be available on the expected day of delivery, as well as
ensuring equipment for procedures such as thoracocentesis
and ventilator support were all ready for use during the
same period. In addition, it was helpful for the expectant
mothers who had gone through a trying pregnancy with a
fetus with hydrops to meet the neonatal teams early, so that
early rapport could be established. All these were possible
through the combined efforts of both the obstetric and
neonatal teams in our centre.

We demonstrated good long-term outcome in our centre,
having 84.6% of the neonates surviving to at least 1 year of
age with no neurological impairment. This is encouraging,
and goes to show how good immediate outcome can
have a pivoting role in determining the prognosis for the
fetuses with hydrops. Antenatal interventions in-utero
may contribute to this and do not negatively impact on the
eventual neurological outcome of the child."

Despite the encouraging rates that our retrospective study
showed, amajor limitation of our study was the small number
of cases we gathered in these 8 years, which limited the
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statistical power of our results, limiting our comparisons
of the in-utero interventions given. The cases of Bart’s
hydrops terminated were also significant at 56.7%, which
again limited the actual number of cases being studied till
perinatal period. In addition, as this was a retrospective
study, the interventions were notrandomised to determine its
efficacy. Inany case, as some ofthese antenatal interventions
are life-saving, randomisation may not be feasible due to
ethical reasons.

Another limitation affecting the survival rates in non-
immune hydropsis related to the variable actiologies in each
study.'® Our study consisted of mainly cases of chylothorax,
which were not the predominant cause of non-immune
hydrops in the other 2 centres that Takci S et al' and Ng et
al? studied about. The specific aetiologies of hydrops are
an important prognostic factor for survival,’and hence that
was a significant limiting factor in our efforts to compare
the survival rates of different studies.

As such, we hope to continue to evaluate more cases of
hydrops in future studies, which would capture a broader
range of aetiologies, with the aim of studying the benefit
of each antenatal intervention in the management of fetal
hydrops, as well as to follow-up in more detail the long-term
neurodevelopmental outcomes of these surviving infants.
Hydrops fetalis is a serious condition, yet it can be very
amenable to antenatal and perinatal interventions that can
alter the outcome of a child with such a condition. Much
can be done to further improve practices that can alter the
mortality and morbidity rates for these fetuses.
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Abstract

Introduction: One of the most feared complications of childhood cancer treatment is
second malignant neoplasms (SMNs). This study evaluates the incidence, risk factors and
outcomes of SMNs in a tertiary paediatric oncology centre in Singapore. Materials and
Methods: A retrospective review was conducted on patients diagnosed with childhood
cancer under age 21 and treated at the National University Hospital, Singapore, from
January 1990 to 15 April 2012. Case records of patients with SMINs were reviewed. Results:
‘We identified 1124 cases of childhood cancers with a median follow-up of 3.49 (0 to 24.06)
years. The most common primary malignancies were leukaemia (47.1%), central nervous
system tumours (11.7%) and lymphoma (9.8%). Fifteen cases developed SMNs, most
commonly acute myeloid leukaemia/myelodysplastic syndrome (n = 7). Median interval
between the first and second malignancy was 3.41 (0.24 to 18.30) years. Overall 20-year
cumulative incidence of SMNs was 5.3% (95% Cl, 0.2% to 10.4%). The 15-year cumulative
incidence of SMNs following acute lymphoblastic leukaemia was 4.4% (95% CI, 0% to
8.9%), significantly lower than the risk after osteosarcoma of 14.2% (95% CI, 0.7% to
27.7%) within 5 years (P <0.0005). Overall 5-year survival for SMNs was lower than that of
primary malignancies. Conclusion: This study identified factors explaining the epidemiology
of SMNs described, and found topoisomerase 11 inhibitor use to be a likely risk factor in
our cohort. Modifications have already been made to our existing therapeutic protocols
in osteosarcoma treatment. We also recognised the importance of other risk management
strategies, including regular long-term surveillance and early intervention for detected
SMN:s, to improve outcomes of high risk patients.

Ann Acad Med Singapore 2017;46:11-9

Key words: Late effects, Long-term cancer survivors, Topoisomerase II inhibitor

Introduction

Second malignant neoplasms (SMNs) have been
recognised as a late complication of oncologic therapy since
the 1970s,' as advancements in diagnosis and treatment
of childhood cancer led to significant improvements in
survival. SMNs are 3- to 7-fold as common in childhood
cancer survivors as compared to the general population®?
and represent a significant cause of morbidity and mortality
inchildhood cancer survivors, rising from 4% of mortalities
at 5 to 10 years to 33% at 30 years after diagnosis.® It is
vital to identify and minimise patient exposure to the risk
factors of SMN whilst not compromising cure rates.

Identified risk factors for SMNs involve both host-
and treatment-related aspects, including younger age at
diagnosis, underlying genetic predisposition, radiotherapy
and chemotherapy.”® Secondary solid tumours have been
associated with prior radiotherapy with a dose-dependent
relationship, and are typically found within the radiation field
following a latency of 10 years. On the other hand, the risk
of haematological SMNs and myelodysplastic syndrome
(MDS) is more strongly associated with chemotherapeutic
agents. Specific characteristics have also been linked with
certain chemotherapeutic agents, facilitating identification
of risk factors in therapeutic protocols.” Acute myeloid
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leukaemia (AML)related to alkylating agents and radiation
are commonly of M1, M2, M6 and M7 phenotypes, and
feature a relatively longer latency of 4 to 6 years with a
myelodysplastic phase prior to leukaemic transformation.
Deletions of all or part of chromosomes 5 and 7 are also
typical. In contrast, secondary AML following treatment
with topoisomerase II inhibitors (anthracyclines and
epipodophyllotoxins) are often of M4 and M5 subtypes and
occur within a short median latency of 24 to 33 months
without a myelodysplastic phase. They are also associated
with translocations to 11q23 (involving the mixed-lineage
leukaemia [MLL] gene) and 2122 (RUNXI1). Other
chromosomal abnormalities such as inv(16), t(15;17) and
involvement of 11p15 (NUP98) have been linked with
prior combination therapy with alkylating agents and
topoisomerase [l inhibitors. Regardless of actiology, therapy-
related leukaemias carry a poor prognosis.”!* Understanding
these associations enables the implementation of strategies
such as modified regimens and surveillance protocols!! to
improve long-term outcomes for patients at risk.

While studies have been undertaken to characterise
SMN:ss in regions such as Europe and North America, this
is the first study to investigate SMNs within Singapore
and Southeast Asia. We present findings of a retrospective
review to evaluate the incidence, risk factors and outcomes of
SMNs in long-term cancer survivors in a tertiary paediatric
oncology centre in Singapore.

Materials and Methods
Patients and Methods

The Singapore Childhood Cancer Registry (SCCR)
is a multi-institutional childhood cancer registry that
studies the epidemiology of childhood cancers within our
multiracial Asian population.'? All childhood cancers were
notified to the SCCR by 2 main institutions: KK Women’s
and Children’s Hospital (KKH) and National University
Hospital (NUH). These 2 institutions report more than 92%
of childhood cancer cases in Singapore, with the remaining
reported by private institutions. All cases captured are
counterchecked with the Singapore Cancer Registry and the
National Birth and Death Registry to ensure data accuracy.

All childhood cancer patients with primary malignancy
or SMN, diagnosed under the age of 21 and treated at NUH
between January 1990 and 15 April 2012, were included
in this study. A list of these patients was generated from
the SCCR, including data regarding their diagnoses and
outcomes. Duration of follow-up was defined as the period
from the date of diagnosis of primary neoplasm to the date
of death or last known follow-up accurate up to the last
review on 15 April 2014. Clinical records of all patients
who had developed SMNs were individually reviewed.

Primary cancers and SMNs were classified according to the
International Classification of Childhood Cancer (ICCC)."
SMN is defined as a histologically distinct cancer that
develops after the first cancer. Non-melanoma skin cancers
were also included. For patients who developed SMNss,
pathological reports were reviewed for inclusion into the
study and treatment-related data ofthe primary malignancy,
relapses and conditioning for stem cell transplantations up
to the event of SMNs were also collected.

Statistical Analysis

Cumulative incidence of SMN, overall survival and
survival following specific neoplasms were calculated
by Kaplan-Meier method with SPSS version 20.0 (SPSS
Inc., USA). Ninety-five percent confidence interval (CI)
was calculated from the standard error. Patients who were
treated in other oncology centres for their primary cancer
and referred to our centre for the management of SMNs
were excluded from cumulative incidence and hazard ratio
calculations butincluded in survival analysis. Hazard ratios
were determined viaa Cox regression model. Survival after
SMN was defined as time from diagnosis of SMN to death
from any cause, or until the last known follow-up.

Results

A total of 1124 patients were included in the study,
including 4 who presented to the institution during their
SMN. Median duration of follow-up was 3.49 (0 to 24.06)
years and 857 patients were alive at the time of last data
review. Of the 1124 patients, 670 (59.6%) patients were
maleand 454 (40.4%) female. Five-year overall survival was
73.8% (95% CI, 70.9 to 76.7%). Median age at diagnosis
of primary malignancy was 5.43 (0 to 20.71) years. The
most common primary malignancies were leukaemia
(47.1%), central nervous system (CNS) tumours (11.7%) and
lymphoma (9.8%); 31.4% were other malignancies. Table 1
shows the distribution of primary and second malignancies.

Second Malignant Neoplasms

Of the 1124 patients in the study, 15 developed SMNs,
of whom 4 presented to our institution only during their
SMN. It was made known to us that another patient had
developed abenign second neoplasm (benign meningioma)
12.36 years after receiving chemotherapy and radiotherapy
for medulloblastoma. In patients with SMN, the median
age of diagnosis for primary and SMN were 6.24 (0.13 to
16.48) yearsand 14.56 (2.71 to 18.43) years, respectively,
with a median interval period of 3.41 (0.24 to 18.30)
years. The proportion of childhood cancer survivors that
developed SMNs were 1.5% and 1.1% for males and
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Table 1. Characteristics of Childhood Cancer Survivors (n = 1124)

Characteristics No. of Patients Cases with SMN
(n, %) (n)
Vital status
Alive 857 (76.2) 7
Dead 267 (23.8) 8
Gender
Male 670 (59.6) 10
Female 454 (40.4) 5
Primary diagnosis”®
Leukaemia 529 (47.1) 7
CNS tumours 132 (11.7) 0
Lymphoma 110 (9.8) 3
Bone tumours 79 (7.0) 4
Neuroblastoma 65 (5.8) 0
Germ cell tumours 56 (5.0) 0
Soft tissue sarcomas 43 (3.8) 0
Retinoblastoma 39 (3.5) 0
Renal tumours 37(3.3) 0
Hepatic tumours 26(2.3) 0
Carcinomas 5(0.4) 1
Others 3(0.3) 0

CNS: Central nervous system; SMN: Second malignant neoplasms
“Diagnoses were classified according to International Classification of
Childhood Cancer (ICCC)

females, respectively. The most common SMN was acute
leukaemia (n = 11), followed by 2 cases of osteosarcoma
and 1 each of atypical meningioma and peripheral T-cell
lymphoma. Ofthe 11 cases of secondary leukaemia, 7 were
AML/MDS, 2 were acute lymphoblastic leukaemia (ALL)
and 2 were mixed phenotype acute leukaemia (MPAL).
Excluding 4 patients who were referred to our centre during
their SMN, the 10-yearand 20-year cumulative incidence for
development of SMN were 1.5% (95% CI, 0.3% to 2.7%)
and 5.3% (95% CI, 0.2% to 10.4%), respectively (Fig. 1).
The 15-year cumulative incidence of SMNs following ALL
was 4.4% (95% CI, 0% to 8.9%), while the cumulative
risk after primary osteosarcoma was significantly higher,
reaching 14.2% (95% CI, 0.7% to 27.7%) within 5 years (P
<0.0005) (Fig. 2). The hazard ratio of developing SMN in
patients with ALL compared to patients with other tumour
types (excluding osteosarcoma) was 3.22 (95% CI, 0.625
to 16.61), whereas that of patients with osteosarcoma was
30.14 (95% CI, 5.48 to 165.71).

Table 2 summarises the clinical characteristics of patients
who developed SMNss, including the type of primary and
second malignancies, treatment received, chemotherapy
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Fig. 1. Cumulative incidence of second malignant neoplasms in our centre.
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Fig. 2. Cumulative incidence of second malignant neoplasms in patients with
acute lymphoblastic leukaemia and osteosarcoma.
ALL: Acute lymphoblastic leukaemia; OS: Osteosarcoma

regimen, latency and outcomes. Two patients had a positive
family history of cancer in their second-degree relative.

In view of late effects associated with radiation in
childhood, only a limited number of patients in our
programme received radiation as part of primary therapy.
Of the patients with SMNSs, 2 patients were exposed to
radiotherapy and bothhad ALL— 1 received cranial radiation
in combination with chemotherapy for ALL relapse (CNS
and bone marrow), while the other underwent total body
irradiation as part of the preparative regimen for allogeneic
stem cell transplant (SCT). Both patients subsequently
developed haematological malignancies (AML and
MPAL, respectively). Another patient with mixed gonadal
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dysgenesis (45X0/46 XY mosaic) received radioiodine for
thyroid follicular cancer and developed osteosarcoma with
a short latency of 0.2 years.

There were 2 other cases of solid SMNs in our cohort
— osteosarcoma and atypical meningioma, occurring after
Hodgkin’s and Burkitt’s lymphoma, respectively. Both
lymphomas were treated with chemotherapy only.

Of the 12 patients who developed haematological SMNs
(leukaemia and lymphoma), all but 2 had cytogenetic
abnormalities (Table 3). Five of these cases (patients 3, 4,
8,9 and 11) who were exposed to topoisomerase Il inhibitor
had involvement of 11q23, 11p15 or 21q22. Chromosome
7 deletion was noted in patient 14 but details of the
chemotherapy received are not known to us. Patient 12 also
displayed abnormal cytogenetics in her third malignancy of
chronicmyelomonocytic leukaemia (CMML) (notreflected
in Table 3) involving 11q23 after receiving topoisomerase
IT inhibitors for her SMN.

Third Malignant Neoplasms

Following treatment for SMN, 2 patients developed a third
malignancy. Patient 3 underwent treatment for secondary
AML, including SCT which was complicated by chronic
oral graft versus host disease, and developed squamous cell
carcinoma (SCC) of the tongue 5.34 years after the SMN.
He received standard treatment for the SCC. Patient 12
had CMML 1.28 years following diagnosis of secondary
osteosarcoma and received metronomic therapy.

Outcome

Of all 15 patients with SMNSs, 5 died of disease progression
and 2 of treatment complications within 2 years of diagnosis
of SMN/third malignancy. Patient 3 survived 6.16 years after
AML(0.82 yearsafter SCC) before succumbing to treatment
complications of his third malignancy, while patient 12
survived 1.76 years following osteosarcoma (0.48 years after
CMML) before succumbing to the disease. Of the 7 SMN
survivors, 4 are alive with no evidence of disease while 3
haveresidual disease. Overall 5-year survival rate for SMN's
was 41.0% (95% CI, 11.8% to 70.2%), significantly lower
compared to 74% (95% CI, 71.1% to 76.9%) for primary
malignancies (P <0.0005) (Fig. 3).

Discussion

Several large scale cohort studies have provided vital
information on epidemiology, risk factors and prognosis
of patients with SMNs. The Nordic study (1943 to
2005) involving a population-based cohort of childhood
cancer patients reported a 9% cumulative risk for SMNs
at an attained age of 60,° with leukaemia (26%), CNS

—IPKN {n=1109)
—ISMN (n=15)

=i=PhiN-censored
——ShM-censored

0.6

0.6

0.4

Cumulative survival

0.29

0.09

T T T T T T
0000 5.0000 10.0000 15.0000 20,0000 25.0000

Overall survival {years)

Fig. 3. Overall survival of patients with primary and secondary malignant
neoplasms.
PMN: Primary malignant neoplasm, SMN: Secondary malignant neoplasm

neoplasm (23%), and lymphoma (13%) being the main
primary malignancies. Similarly, the United States (US)
Childhood Cancer Survivor Study (CCSS) (1970 to 1986)
studied 5-year survivors of childhood cancer and reported
a cumulative incidence of SMN of 3.2% at 20 years after
diagnosis, with the main SMNs being breast cancer (22%),
thyroid cancer (14%) and CNS tumours (11%).* Beyond the
West, a tertiary paediatric oncology centre in Hong Kong
studied 1374 cases of childhood cancer treated from 1984
to 2009, with a 20-year cumulative incidence of 2.9%.'
The most common primary malignancies were leukaemia
(44.6%), CNS (12.9%) and bone (8.2%) tumours. Of the
16 patients who developed SMNs, the most frequent SMNs
were acute leukaemia/MDS (n=6) and CNS tumour (n=4).

The epidemiology of primary malignancies and SMNs in
our centre-based cohort was found to be more similar to the
Hong Kong study. The proportion of haematological SMN
(leukaemias and lymphomas) in our cohort was 56.9%,
comparable to Hong Kong (51%) and the US (54.5%), but
substantially higher than the Nordic cohort (39.9%). The
mostcommon SMN inboth our cohortand in Hong Kong was
leukaemia, while solid tumours were predominant across the
Nordic, US, British and Canadian cohorts.>>!> The pattern
in SMN epidemiology is likely related to the epidemiology
of primary malignancies and their respective treatments. In
the Nordic and CCSS groups, more than a third (36% and
34%, respectively) of the primary malignancies were CNS
tumours and lymphoma, where the mainstay of treatment is
radiation-based. In contrast, haematological SMN is more
related to exposure to specific chemotherapeutic agents for
primary malignancies such as leukaemia and osteosarcoma

Annals Academy of Medicine
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and has a shorter latency than solid tumours. They may
therefore represent a larger proportion of SMNs in studies
with relatively short follow-up periods, such as in our study
and Hong Kong.

The 20-year cumulative incidence of SMN was 5.3% in
our cohort (January 1990 to April 2012), higher than that
described in Western cohorts and in Hong Kong (2.9%) (May
1984 to June 2009). Itis worth noting that with the exception
of the population-based Nordic cohort, the other Western
cohorts discussed above examined 5-year survivors. It has
been observed that over 40% of SMNs occur within the
first 5 years after diagnosis, and these were predominantly
haematological SMINs. !¢ Studies that restricted participants
to 5-year survivors may be underestimating the true risk of
SMN:ss, especially secondary haematological malignancies
withrelatively short latency periods. Additionally, the Hong
Kong study focused on patients who were treated 5 to 10
years earlier as compared to our cohort and were likely
exposed to different types/intensities of treatments. Recent
intensive therapeutic protocols may have improved cure
rates of primary malignancies, increasing the incidence of
SMN:ss as childhood cancer survivors live longer.

Most SMNs in our cohort occurred after ALL or
osteosarcoma, with an increased risk associated with
osteosarcoma. The 15-year cumulative risk of SMNs after
ALL in our cohort is 4.4%, comparable to other studies
describing overall risks from 3.3% at 15 years'” to 5.37%
at 20 years'® and 5.2% at 25 years.* In contrast, the 5-year
cumulative incidence of SMN after osteosarcomais 14.1%,
substantially higher than a larger US centre that reported a
10-year cumulative incidence of 3.1%." The high incidence
of SMN in our patients with osteosarcoma who were treated
on a modified regimen derived from the same US centre, is
of concern and warrants further study for risk factors that
might be specific to our population.

Balanced chromosomal rearrangements are the
hallmark of therapy-related leukaemia in patients treated
with alkylating agents and topoisomerase II inhibitors.
An analysis of the haematological SMNs in our cohort
revealed cytogenetic features consistent with therapy-
related malignancies. Topoisomerase II inhibitor use was
a consistent feature and a likely major risk factor in our
cohort. Since 2000, the epipodophyllotoxin teniposide has
been removed from our treatment regimens for ALL. We
have also revised our osteosarcoma protocols such that
patients with metastatic osteosarcoma are no longer treated
with additional ifosfamide and etoposide in view of recent
data showing increased toxicities without improvement in
outcomes.?

Childhood cancer survivors continue to have increased
overall mortality over the general population despite
treatment.®?"* Not unexpectedly, we found that overall

survival of patients with SMNs was much poorer than
in primary malignancies, with fewer than half surviving
beyond 2 years. Our experience concurs with others that
secondary AML carries poor prognosis and is often resistant
to treatment, including SCT."?

This study is limited by several factors. The relatively short
median follow-up of 3.49 years is just above the median
latency for SMN development (3.41 years), hence SMNs
that develop over time may be missed, underestimating
the true risk of SMNs. Secondly, our data only captures
patients from one centre and may not be representative
of the overall population. Thirdly, the registry does not
reflect other useful information such as treatment regimen,
toxicities, complications and prevalence of hereditary
cancer syndromes. Benign neoplasms may therefore be
under-reported. Furthermore, the general weaknesses
inherent to registry data research, including reporting
delays, incomplete reporting and loss to follow-up, limits
data accuracy. Nonetheless, reviewing clinical records for
patients with SMNNs ensured data accuracy in these patients.
Future collaboration in a multicentre study may provide a
larger study population.

Conclusion

This study demonstrated differences in the epidemiology
of primary and SMNs, with haematological malignancies
constituting the majority in our cohort as compared to solid
tumours in the West. A significant risk of SMNs in patients
with ALL and osteosarcoma was found, with SMN incidence
in patients with osteosarcoma being particularly elevated
compared to other centres. With topoisomerase II inhibitor
use identified as a likely risk factor, modifications have
already been made to our existing therapeutic protocols in
osteosarcoma treatment. Other risk management strategies,
including regular long-term surveillance, with early
intervention for detected SMNs may serve to improve
outcomes of patients at risk of SMN.
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Abstract

Introduction: Knowledge, attitudes and practices (KAP) impact on cardiac disease
outcomes, with noted cultural and gender differences. In this Asian cohort, we aimed to
analyse the KAP of patients towards cardiac diseases and pertinent factors that influence
such behaviour, focusing on gender differences. Materials and Methods: A cross-sectional
survey was performed among consecutive outpatients from a cardiac clinic over 2 months in
2014. Results: Of 1406 patients approached, 1000 (71.1%) responded (mean age 57.0 £12.7
years, 713 [71.3%| males). There was significant correlation between knowledge and attitude
scores (r =0.224, P <0.001), and knowledge and practice scores (r =0.114, P <0.001). There
was no correlation between attitude and practice scores. Multivariate predictors of higher
knowledge scores included female sex, higher education, higher attitude and practice scores
and prior coronary artery disease. Multivariate predictors of higher attitude scores included
higher education, higher knowledge scores and non-Indian ethnicity. Multivariate predictors
of higher practice scores included male sex, Indian ethnicity, older age, higher knowledge
score and hypertension. Males had lower knowledge scores (85.8 = 8.0% vs 88.0 = 8.2%, P
<0.001), lower attitude scores (91.4 + 9.4% vs 93.2 + 8.3%, P = 0.005) and higher practice
scores (58.4 + 18.7% vs 55.1 £ 19.3%, P = 0.013) than females. Conclusion: In our Asian
cohort, knowledge of cardiovascular health plays a significant role in influencing attitudes
and practices. There exists significant gender differences in KAP. Adopting gender-specific
strategies for future public health campaigns could address the above gender differences.

Ann Acad Med Singapore 2017;46:20-8
Key words: Health behaviour, Health promotion, Public health

Introduction

Cardiac disease (CD) imposes a significant health burden
worldwide in both men and women.!Various factors such
as demographics and socioeconomic status have been
shown to influence knowledge, attitudes and practices
(KAPs) towards CD.>* The understanding of KAP and its
predictors are important as these have been shown to affect
cardiovascular outcomes.’Associations between lower
knowledge scores and higher risk of stroke and myocardial
infarction have been reported.®

Gender differences, in particular, have been shown to be
an important factor affecting cardiovascular KAP.” Few
studies compared KAPbetween the male and female gender.

One such study from Kuwait showed that knowledge about
cardiovascular diseases was significantly higher among
females compared to males.® Beyond gender, cardiovascular
KAPs of a population may be affected by different cultures
and locales. Previous studies have shown varying results
reported from different countries.®!° Singapore is a
multiethnic developed Asian city-state comprising 5.47
million people (74% Chinese, 13% Malay, and 9% Indian)."!
Aprevious study had examined knowledge of symptoms of
heart attack and stroke in this country'? but further studies
are lacking.

In our Asian cohort, we aimed to analyse the KAP of
patients towards CD and the pertinent factors that influence
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such behaviour, in particular focusing on gender differences.
This may potentially identify areas for development of more
effective public health strategies.

Materials and Methods

We performed a cross-sectional survey on consecutive
subjects attending the outpatient cardiac clinics at our
institution for a period of 2 months from June to July 2014.
Informed consent was obtained. A self-administered pen-
and-paper questionnaire was distributed to the participants
and completed questionnaires were collected at a central
collection point in the clinics. An on-site investigator was
available to answer any queries. Subjects who were unable
to understand the questionnaire or declined to give consent
were excluded. Ethics approval for the study was obtained
from the Institutional Review Board.

Questionnaire

We developed the questionnaire to assess the KAPs
of patients towards CD. The questionnaire was based on
questionnaires on similar topics used in previous studies”'?
and models of health behaviour.'*!* The questionnaire was
pilot-tested among patients with similar profiles to our
target population and further refined to ensure that all the
questions were easily understood and interpreted uniformly.
The questionnaire gathered information regarding basic
demographics such as age, sex, ethnicity, education level
and housing type. The patient’s KAP towards CD were
also assessed. Questions on knowledge tested the patient’s
general knowledge towards healthy lifestyle choices,
CD and its treatment. Questions on attitudes assessed
patient’s perception towards the above and questions on
practices evaluated the actual compliance of the patients
to these factors. Questions to ascertain the impact of
financial concerns as well as knowledge of financial
assistance schemes (Medisave, Medishield, Medifund,
Community Health Assist Scheme [CHAS], and Chronic
Disease Management Programme [CDMP]) were also
included. Medisave is a government-mandated compulsory
individual healthcare savings scheme; Medishield is a
national healthcare insurance programme; Medifund is an
endowment fund to help the needy with medical expenses;
CHAS and CDMP are primary healthcare programmes to
help subsidise the management of chronic diseases.

Patients were requested to rate their agreement with the
statements in the questionnaire on a 4-point Likert scale
or choose relevant option(s) from a list. The questionnaire
was available in both English and Chinese.

Clinical information from the questionnaire was
supplemented from the patients’ hospital medical records
including clinical characteristics and risk factors, physical
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examination findings and laboratory test results.

Statistical Analysis

To determine the sample size, we assumed that responses
within each group were normally distributed with a standard
deviation of 7%. To detect a true difference in means
between groups of 2%, we required 259 participants per
group to achieve power of 0.9 and P = 0.05.

Statistical analysis was performed using Statistical
Package for the Social Sciences (SPSS) 22.0 for Windows
(SPSS Inc, Chicago, IL). The demographic and risk factor
profile of the study population was characterised using
descriptive statistics. To determine the KAP scores for
each individual, responses were scored 1 point for a desired
response and 0 for an undesired response. For instance, in
response to a question which participants should agree to,
“strongly agree” and “agree” were scored 1 while “strongly
disagree” and “disagree” were scored 0. A total of 20
knowledge questions, 13 attitude questions and 12 practice
questions were included. The scores for each section was
then divided by the number of items in its respective section
to obtain the final scores as percentages + standard deviation
(SD). Comparison between the 2 groups (male vs female)
was performed using student’s t-test for parametric data,
Mann-Whitney U test for non-parametric data and chi-
squared test for categorical data. The relationship between
KAP scores was explored using bivariate correlational
analyses and multivariate linear regression models.

Results

We approached 1406 patients, of which a total of
1000 (71.1%) (713 males, mean age 57 + 12 years, 74%
Chinese, 5% Malay and 13% Indian) patients consented to
participate. These 1000 patients formed the study cohort.
The incidence of diabetes, hypertension, hyperlipidaemia
and prior coronary artery disease were significantly higher
in males. Males were less likely to be either unemployed
or homemakers. Males had significant higher body mass
index (BMI) and diastolic blood pressure (Table 1).

KAP Scores

Overall Population

The overall KAP scores of our study population towards
CD was 86.5 + 8.1%, 91.9 + 9.1% and 57.5 + 18.7%
respectively (Table 2). There was a significant correlation
between knowledge scores and attitude scores (r = 0.224,
P <0.001) and knowledge scores and practice scores (r
=0.114, P <0.001). There was no significant correlation
between attitude and practice scores. Significant multivariate
predictors of higher knowledge scores included female sex,
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Table 1. Demographics of the Study Population

Demographics Overall (n =1000) Males (n=713) Females (n =287) P Value®

Age 57.0 (12.7) 57.0 (12.7) 57.0 (12.6) 0.998

Ethnicity 0.085
Chinese 740 (74.0%) 517 (72.5%) 223 (77.7%)
Malay 59 (5.9%) 42 (5.9%) 17 (5.9%)
Indian 130 (13.0%) 105 (14.7%) 25 (8.7%)
Others 71 (7.1%) 49 (6.9%) 22 (7.7%)

Education 0.260
<Secondary school/ITE 366 (37.3%) 254 (36.2%) 112 (40.0%)
Polytechnic diploma/GCE A level 287 (29.2%) 202 (28.8%) 85 (30.4%)
Degree/postgraduate 329 (33.5%) 246 (35.0%) 83 (29.6%)

Occupation <0.001
White collar® 388 (50.1%) 268 (49.1%) 120 (52.6%)
Blue collar' 131 (16.9%) 118 (21.6%) 13 (5.7%)
Unemployed/homemaker 255 (32.9%) 160 (29.3%) 95 (41.7%)

Housing 0.019
<3-room public apartment’ 105 (11.4%) 66 (10.2%) 39 (14.4%)
4- to 5-room public apartment’ 455 (49.6%) 339 (52.4%) 116 (42.8%)
Private property 358 (39.0%) 242 (37.5%) 116 (42.8%)

Marital status 0.013
Married 828 (85.5%) 608 (87.7%) 220 (80.0%)
Divorced 31 (3.2%) 18 (2.6%) 13 (4.7%)
Single 109 (11.3%) 67 (9.7%) 42 (15.2%)

Smoking <0.001
No 673 (72.0%) 425 (63.6%) 248 (93.9%)
Ever smoker 262 (28.0%) 246 (36.7%) 16 (6.1%)

Alcohol <0.001
No 438 (46.9%) 259 (38.8%) 179 (67.0%)
Ever drinker 496 (53.1%) 408 (61.2%) 88 (33.0%)

Clinical characteristics
Body mass index 25.6(5.1) 26.2 (4.9) 243 (5.3) <0.001
Systolic blood pressure 131.1 (17.6) 131.8(17.2) 130 (18.4) 0.145
Diastolic blood pressure 70.7 (10.0) 72.2(9.8) 67.1(94) <0.001
Diabetes mellitus 217 (21.7%) 173 (34.3%) 44 (15.3%) 0.002
Hypertension 480 (48.0%) 357 (50.1%) 123 (42.9%) 0.039
Hyperlipidaemia 614 (61.4%) 471 (66.1%) 143 (49.8%) <0.001
Prior coronary artery disease 415 (41.5%) 353 (49.5%) 62 (21.6%) <0.001
Prior congestive cardiac failure 38 (3.8%) 32 (4.5%) 6 (2.1%) 0.098
Atrial fibrillation 81 (8.1%) 62 (8.8%) 18 (6.3%) 0.246
Prior cerebrovascular accident 54 (5.4%) 40 (5.6%) 14 (4.9%) 0.758
HbAIC (%)f 6.3(1.3) 64(14) 6.0 (1.0) 0.007
LDL cholesterol (mmol/L)* 2.7(1.0) 2.6(1.0) 3.0(1.0) <0.001

GCE: General Certificate of Education; HbA1C: Glycated haemoglobin; ITE: Institute of Technical Education

“Comparing males and females.

623 patients with missing data (421 males, 202 females).

403 patients with missing data (267 males, 136 females).

SRefers to workers who perform job duties in an office setting.

'Refers to workers who perform labour jobs or work with their hands.

TRefers to heavily subsidised housing built by the government. Families with gross monthly income in excess of $10,000 are not eligible to directly purchase
these subsidised apartments from the Housing and Development Board.

Mean and SD are reported for continuous data and frequency and percentages for categorical data.
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Table 2. Scores and Zero-Order Correlation between Scores for Knowledge, Attitudes and Practices towards Cardiovascular Disease

Overall (n =1000) Males (n=713) Females (n =287) P Value*
Knowledge score (%) 86.5(8.1) 85.8 (8.0) 88.0(8.2) <0.001
Attitude score (%) 91.9 (9.1) 91.4(9.4) 93.2(8.3) 0.005
Practice score (%) 57.5 (18.7) 58.4(18.4) 55.1(19.3) 0.013
Correlation between scores T P Value r P Value r P Value
Knowledge score with attitude score 0.224 <0.001 0.218 <0.001 0.209 <0.001
Attitude score with practice score 0.030 0.359 0.049 0.196 0.004 0.952
Knowledge score with practice score 0.114 <0.001 0.158 <0.001 0.048 0.422
‘Between males and females.
KAP scores range from 0% to 100%.

higherlevel of education, higher attitude and practice scores Specific Behaviours

and prior coronary artery disease. Significant multivariate
predictors of higher attitude scores included higher level of
educationand higher knowledge scores. Indian ethnicity was
a significant predictor of lower attitude scores. Significant
multivariate predictors of higher practice scores included
male sex, higher level of education, older age, higher
knowledge score and hypertension (Table 3).

Sex Stratified

Males had significantly lower knowledge scores (85.8
+ 8.0% vs 88.0 £ 8.2%, P <0.001), lower attitude scores
(914 £ 9.4% vs 93.2 + 8.3%, P = 0.005) and higher
practice scores (58.4 = 18.7% vs 55.1 £ 19.3%, P=0.013)
than females. In males, there was a significant correlation
between knowledge and attitude score (r=0.218, P<0.001)
and knowledge and practice score (r = 0.158, P <0.001).
In females, there was a significant correlation between
knowledge and attitude score (r=0.209, P <0.001). There
was no significant correlation between attitude and practice
scores in both sexes.

Significant multivariate predictors of higher knowledge
scores in males included younger age, higher level of
education, higher attitude and practice scores, and prior
coronary artery disease; while that of females included
higher level of education and employment, and higher
attitude scores. Significant multivariate predictors of higher
attitude scores in males included higher level of education
and higher knowledge scores; while that of females
included higher knowledge scores. Indian ethnicity and less
affluent housing predicted lower attitude scores in females.
Significant multivariate predictors of higher practice scores
in males included older age, higher knowledge scores, and
prior coronary artery disease; while that of females included
older age and hypertension. Higher level of employment
predicted lower practice scores in females (Table 4).
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Regarding compliance to the recommended daily intake
of fruit and vegetables, overall 68.0% reported being
compliant (66.6% males vs 71.6% females, P =0.125). A
total 0 36.5% (38.2% males vs 32.2% females, P =0.104)
of the participants reported exercising >3 times per week
while 28.7% (26.1% males vs 35.2% females, P = 0.005)
exercised <1 time per week. Walking (76.1%), jogging
(20.3%) and swimming (10.6%) were the most common
modalities. Self-reported compliance to medications was
92.6% (93.6% males vs 80.0% females, P = 0.065). Of
those non-compliant to medications, forgetting to take
(50.7%), being too busy with work (25.9%) and having too
many medications to take (8.8%) were the top 3 reasons.
Compliance to follow-up was 85.3% (86.4% males vs
82.7% females, P = 0.169). Of those non-compliant to
follow-up, being too busy (45.3%), follow-up visits being
too expensive (34.9%) and visits being too troublesome to
attend (16.0%) were the top 3 reported reasons.

A total of 33.4% and 19.1% of patients believed
that monitoring for hypertension and diabetes mellitus
respectively should only be done during clinic visits. Patients
chose chest pain (94.4%), shortness of breath (85.9%) and
sweating (78.1%) as the 3 most common symptoms of
heart attack. A majority of patients were able to distinguish
between symptoms suggestive of upper respiratory tract
infection and cardiac symptoms. In response to symptoms
of a heart attack, 60.3% chose to call the ambulance,
10.8% chose to wait to see if the symptoms get better,
10% would visit the general practitioner, 9.4% would go
to the hospital themselves, and 2% would seek advice from
family members.

When asked about the affordability of healthcare, 73.3%
were worried about the cost of treatment. High cost of
medications (43.8%), high cost of consultation (42.0%)
and the lack of government support (13.9%) were cited as
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the 3 most common reasons. Awareness of support schemes
was as follows: medical social worker (67.2%), Medisave
(81.9%), Medishield (79.5%), Medifund (80.5%), CHAS
(62.3%) and CDMP (41.2%).

Discussion

In our cohort, there was high knowledge and attitude
scores and relatively lower practice scores. There were also
significant correlations between knowledge and attitude/
practice scores with noted gender differences.

The high knowledge and attitudes scores in our cohort
could be attributed to Singapore being a developed city
state with high literacy rates.'® Most patients were able to
identify behavioural cardiovascular risk factors such as
smoking, unhealthy diet and lack of exercise. Prior studies
in developing countries with poor education levels'” "
have shown lower levels of knowledge as compared
to those developed countries.'®® In Nepal, there was
limited knowledge of cardiovascular health with 60%
being unable to identify any heart attack symptoms.” In
contrast, the majority of Vietnamese Americans were able
to spontaneously mention chest pain as a symptom of heart
attack and 85% knew that they should immediately activate
the emergency services should they suspect a heart attack.’

We found a significant correlation between knowledge
and attitudes/practice scores in our study. Knowledge
forms the basis of a good foundation to better attitudes and
practices and this has been shown in models of behavioural
change. The Health Belief Model states that the likelihood
of taking action to prevent illnesses depends on factors
such as perceived susceptibility, disease severity, and the
benefits and barriers of behaviour change." As a result,
having better knowledge would then alter the balance
of the model constructs, leading to better attitudes and
practices. Studies have shown that improving patients’
health literacy can empower them to improve their health
outcomes.?! In Malaysian women, there was significant
correlation between KAP scores which were independent
of other sociodemographic factors.?

However, the correlation did not translate proportionally
to good practice scores in our study. As discussed above,
knowledge does impact practices; however, this relationship
may also be influenced by many other factors. A study
among patients with cardiovascular diseases and risk factors
found that those at moderate risk had better perceptions
towards exercise and weight loss as compared to those with
established cardiovascular disease but this did not translate
into actual practice.® Another study on influenza also
demonstrated poor practice scores despite high knowledge
scores and good correlation between knowledge and practice
scores."? A potential explanation exists in health behaviour

theories such as the social cognitive theory and the theory
of reasoned action.' There are many factors influencing
a person’s health behaviour, and knowledge and attitude
are only 2 components in the pathway. For example, in the
social cognitive theory, constructs and other personal and
environmental determinants also play crucial roles. Valente
et al also suggested that each behaviour change model
utilises different order of KAP with each individuals fitting
into each model differently;* specific interventions may be
required to be tailored to the individual. Thus, although it
would be worthwhile to focus on public health interventions
to improve the knowledge of the population, the limitations
of such measures should be recognised.

Socioeconomic Influences

Socioeconomic status (SES) plays an important part in
the long-term outcome of patients with CD.* People of
lower SES are known to be at higher risk of CD, especially
in high-income countries.? Traditionally, education level,
employment level and housing type have been used a proxy
for SES as in our study.”® In the overall cohort, higher
education levels resulted in higher knowledge and attitude
scores. In females, higher level of employment resulted in
higher knowledge scores while less affluent level of housing
resulted in lower attitude scores. This is consistent with
other studies that also showed links between lower SES
and poorer KAP scores.®!%?227 In Iran, participants with
higher education levels had significantly better knowledge
towards CD when compared to those with lower education
levels.”” In a study of Canadian residents, higher income
was associated with better knowledge of cardiovascular risk
factors such as smoking, elevated cholesterol and lack of
exercise.! Emphasis needs to be placed on reaching out to
this section of the population. Unexpectedly, higher level
of employment in females in our study resulted in lower
practice scores and could possibly be explained by lack of
time to focus on health needs.

Gender Influences

Current literature lacks data on gender differences
on cardiovascular KAPs. In our cohort, females had
significantly higher knowledge and attitude scores but
lower practice scores as compared to males. A significantly
greater proportion of females did little/no exercise and there
was a trend towards lower compliance to medications and
follow-up.

The higher knowledge and attitude scores found in our
study is consistent with results from prior studies.”’” An
Iranian study showed higher mean knowledge scores in
women compared to men.?’ One possible explanation for
the higher knowledge and attitude scores is that women

Annals Academy of Medicine



are more proactive in seeking health information. A study
conducted in Finland looking into the gender differences
in health information-seeking behaviour concluded that
women were more interested in and reported more active
seeking of health-related information.”® Furthermore,
women also received more health-related information
from family members as compared to men. This exposure
to health information has been shown to result in better
knowledge.?” Hence, in order to improve gender equity in
health, men need to be engaged and empowered to utilise
the information widely available from various sources.
Public health interventions could also be modified to be
more gender specific. This conclusion is largely congruent
with the result of an analysis of 5 internationally recognised
health promotion frameworks which emphasised that gender
has never been properly integrated as a factor critical to
successful health promotion.*® Another explanation for
higherknowledge and attitude scores among womenis that in
our local setting, a woman’s traditional responsibility to the
family involves taking care of the non-financial household
matters, and this may extend to include acquiring health-
related knowledge and acting as a primary custodian of
the family’s health.'*2 The lower practice scores in Asian
women could potentially be a result of her prioritising her
role as primary caregiver over her health needs, thus, acting
as a barrier towards behavioural change.

The higher practice scores in males is also congruent
with other studies. In a study of patients postmyocardial
infarction, it was found that women were less likely than
men to participate in cardiac rehabilitation.’®* The higher
practice scores in males could be explained by the fact
that males had higher burden of both modifiable and non-
modifiable cardiovascular risk factors. In a study of the
general population of Seychelles, individuals who were
aware that they had hypertension made greater efforts
to reduce salt intake and visit a doctor.* In another study
comparing the health-related behaviour among those with
cardiovascular diseases and risk factors, participants with
established cardiovascular disease reported higher levels
of exercise and better maintenance of desired weight.3 This
finding could be explained by the Health Belief Model
whereby individuals who are aware of their cardiovascular
risk factors have higher perceived threat, leading to increased
likelihood of engaging in cardiovascular health-promoting
behaviour.'* In our study, a prior history of coronary artery
disease was a significant predictor of knowledge and practice
scores in males, further supporting this explanation.

This study has important public health implications.
Public health campaigns targeting the various subsets of
at-risk patients to improve their knowledge are important
tools. These campaigns need to be pitched at the correct
level. Of note, a substantial group of patients were not
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aware of support schemes like the CHAS and CDMP
despite governmental publicity viatelevision commercials,
advertisements and posters. This highlights the important
role healthcare staff have to play in making aware to the
patient the availability of such schemes. For the general
public, beyond the routine publicity, novel ways to reach
out should be considered (eg. publicity at common areas
like food centres, supermarkets). Efforts to bridge the gap
between knowledge and actual practice is another area
of work. Individual-level patient education by dedicated
personnel (eg. nurse educators) is one possible solution.

Limitations

Males were unintentionally represented in higher
proportions (71.3%) in our study, reflecting the higher CD
burden in males.! There exists the potential of bias from
the phenomenon of'social desirability, whereby individuals
become unwilling to admit socially unacceptable KAP
in order to leave a more positive impression.>*** This is
inherentin most similar studies. The impact of KAPson CD
outcomes were not assessed in this cross-sectional survey
and will be the subject of future studies. This study was
also limited by the availability of only English and Chinese
versions of the questionnaire. Therefore, there was likely
a selection bias in terms of ethnicity and SES, which may
affect the applicability of the results to these subgroups. For
example, although Malays comprised 15% of the overall
population in the 2014 census, they made up only 5.9% of
our study population. Future studies will include Malay
and Tamil versions of the questionnaires. Similarly, our
study reported higher proportions staying in private housing
and lower proportions in 1-, 2- and 3-room public flats.*
This could suggest that the study population was likely
represented by more educated patients who could read the
self-administered questionnaire. Another limitation is that
this study was conducted in the outpatient setting of a tertiary
centre for cardiovascular care, limiting its generalisability to
the normal healthy population. However, it does highlight
potential gaps in the public’s KAP as it can be reasonably
inferred that the general public would likely have equal,
if not lower, levels of these attributes. Further studies in
other population groups (eg. polyclinics, inpatients, etc.)
would help validate the findings of our study.

Conclusion

In our Asian cohort, knowledge of cardiovascular health
playsasignificantrole in influencing attitudes and practices.
There exists significant gender differences in KAPs. Future
public health campaigns may potentially focus on improving
general knowledge as well as addressing these gender
differences to promote healthy behaviour.
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Commentary

Personal Recovery in Serious Mental Illness: Making Sense of the Concept

Madeline WZ Lim, '5 pyer, Gary Remington, >*up, pip, rrepe, Jimmy Lee, “*5usss, v Med Psychianry), Favs

Abstract

Traditionally, clinicians and healthcare users alike use the term “recovery” to imply a
return to a premorbid state. This form of clinical recovery is objective, measureable and is
a clear health outcome. In the past decade, an alternative to clinical recovery, also known as
personal recovery, has gained traction in mental health and has impacted numerous mental
health systems. Originally, personal recovery was conceptualised as an individually unique
ongoing process for individuals with serious mental illness that emphasises on growth and
potential for recovery, but it has also been proposed to be a clinical outcome for mental
health professionals. In this commentary, we discuss the differences in the 2 models of
recovery and attempt to illustrate the concepts behind personal recovery so as to clarify
its usage in people with serious mental illnesses.

Ann Acad Med Singapore 2017;46:29-31

Key words: Post-traumatic growth, Resilience, Stigma

The literature surrounding the recovery movement in
mental health is abound and in this movement, we have
heard a growing optimism in the possibility of recovery
from serious mental illness.

The term “recovery” has connotations of regaining a
premorbid form of health. Originally used in acute medical
conditions,' it refers to the remission of symptoms and
regaining of functional independence, as well as abilities
to lead a “normal” life. Particularly, it refers to the return
to the normal state of health before the “tragedy” struck.
For some time, mental health professionals pursued the
same goals—a return to a premorbid state or what is now
termed “clinical recovery”.? Clinical recovery seemed
achievable with strict compliance to well laid out treatment
plans and has the advantages of objectivity, invariance and
can be easily measured as an outcome.”> However, we now
acknowledge that the traditional understanding of recovery
is no longer appropriate in chronic medical conditions,
as a return to a premorbid form of health is not expected.

Similarly, the chronic nature of serious mental illness might
have been forgotten; as such, misguided use of recovery
has influenced mental health.!

The other form of recovery, as reported by mental health
consumers, tells of an idiosyncratic and subjective story
of recovery, termed as “personal recovery”.>* Commonly
cited descriptions describe it as: “a deeply personal, unique
process of changing one’s attitudes, values, feelings, goals,
skills,and/orroles. Itisaway of living a satisfying, hopeful,
and contributing life even within the limitations caused
by illness. Recovery involves the development of new
meaning and purpose in one’s life as one grows beyond
the catastrophic effects of mental illness.” Therefore,
personal recovery entails an ongoing learning process and
recalibration of one’s life, closely connected to the terms
“post-traumatic growth” and “resilience”. Just as a person
with paraplegia can continue to pursue his or her aspirations
and goals in spite of the physical impairments,' similarly,
a person with serious mental illness can still pursue his or
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her aspirations despite the mental impairments.

Resilience is the ability to tolerate and/or dissipate, stay
unaffected orundisrupted despite experiencing strong forces
that might cause others to break. One’s innate self-healing
and self-righting tendencies helps one to carry on with life
as per usual without experiencing the predicted negative
health and mental health effects.’ Personal recovery, on the
other hand, is another form of resilience when one initially
breaks down (causing disruption in functioning) as a result
of stressors, but later learns to overcome or accommodate
the broken places and strengthen themselves so as to never
break again.’ Therefore, the recovering person while is not
invulnerable to stressors, remains capable of deploying
reserve capacities to help oneself to cope effectively with
life.s

This process where a person becomes resilient is enabled
by post-traumatic growth, which refers to the “positive
psychological change experienced as a result of the
struggle with highly challenging life circumstances”.® The
experience of serious mental illness has a profound impact
on an individual’s life above and beyond the symptoms.
These include interruptions of normal life events, social
stigma, the loss of self-esteem and avoidance from friends
and even family.” This is a traumatic-like experience that
requires the individual to address during recovery. Although
the “trauma” of mental illness has changed the individual’s
personal identity and understanding of the world forever,
the individual is able to reconcile and embrace what has
happened to him or her, and incorporate it into one’s life
in a way that the impact of the trauma is largely in control
or is no longer intrusive or disruptive.! This is possible as
therecovering individual whom still possesses self-righting
capacities and inherent growth potential,’ recognises that one
is still a whole person despite the psychiatric disability and
thus, the newly expanded self can manage by minimising
the illness into one aspect of a multidimensional self and
through pulling all available resources together. In all, one
rises to a higher level of functioning that involves growth
and expansion of one’s capacities,’ develops the ability to
bounce back, possesses a stronger capacity to respond to
adversities in the future, and springs forward to something
greater than whom one has been before despite the impaired
aspects.

Overall, to say that recovery in mental health is the return
to a premorbid state of health is invalid. This is especially
in the case of serious mental illness as the premorbid state
of health can include lack of support, emotional traumas,
and poor relationships with significant others while growing
up, losses, and emotional wounds.® These psychosocial
experiences are largely indelible and might even exert
long-term neurobiological sequelae.” Moreover, to take
recovery as a return to a premorbid form of health would

negate all gains made in the process of recovery. Therefore,
recovery in this sense should be in accordance with the
quote: “don’t look back, go forward” instead of returning
to the exact causes of the existing mental health difficulties,
since what lies ahead is more important. To this end, efforts
by various local community agencies to reintegrate people
with mental illnesses back into society and to combat the
barriers of personal recovery are indeed commendable.

Both forms of recovery—clinical and personal—are
relevant in physical and mental conditions. While clinical
recovery is important, personal recovery should be given
equal attention in order to provide holistic care as it considers
the individual’s subjective appraisal of his or her functioning
and satisfaction with life.!° Personal recovery is a higher
hurdle and longer term goal that should be addressed.
Particularly in serious mental illnesses, patients have to face
added pressures of social stigma, discrimination and a loss
of'identity, where the sense of self'is dictated by the mental
illness. Having a weak sense of self jeopardises itself even
more when faced with these stigmas'' since the experience
of oneselfas barren results in the inability to use alternative
internal experiences to reject these stigmas. Recovering
a sense of self is one of the core processes or domains of
recovery as seen in first-episode schizophrenia patients'?
and in patients with prolonged psychiatric disorders." In
this process, it starts with the discovery that a part of the
self is still present and undefined by the illness. Then, one
can tap on this part of the self to rebuild one’s life despite
theillness. Thisdiscovery is the firstignition of hope, which
lies apossibility of being functional despite the illness. With
hope, one can look ahead and experience the inward-looking
recovery journey in becoming a resilient person who can
face all future life circumstances, without breaking.
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Letter to the Editor

A 13-Year Single Institutional Experience with Definitive Radiotherapy in
Hypopharyngeal Cancer

Dear Editor,

Patients with hypopharyngeal carcinoma often present
with locally advanced disease. Treatment options are
usually multimodality and involve surgery, radiotherapy
(RT) and chemotherapy. Definitive RT with or without
chemotherapy present a functional organ preservation
strategy in selected patients or in patients with extensive
inoperable local disease. Whereas upfront surgery followed
by adjuvant RT may be more appropriate in patients with
disease which limits the adequate recovery of speech and
swallowing function with organ preservation strategy.
Patients with significant cartilage destruction or bilateral
vocal cord destruction may also have better function after
laryngectomy and rehabilitation following surgery.

Thelandmark VA trial investigated the feasibility of organ
preservation in laryngeal cancer patients using sequential
chemotherapy-RT as an alternative to upfront surgery.' More
than half of the patients had their larynx preserved with
comparable survival to the surgical group. This encouraging
result opened new avenues for application of this strategy
in patients with locally advanced cancer of other head and
neck primary sites. Similar conclusion was also established
in the subsequent EORTC 24981 trial which included 152
hypopharyngeal cancer patients.>*

Concomitant radio-chemotherapy (CRT) strategy arose
from the RTOG 91-11 trial and meta-analysis which
demonstrated improved loco-regional control (LRC)
and laryngeal preservation rates compared to induction
chemotherapy followed by radical RT.*” This approach is
now widely practised in many centres worldwide.

We adopted the concurrent CRT approach as the organ
preservation strategy in treating selected patients with
hypopharyngeal cancer. The aim of our study was to
retrospectively review the outcome following curative
intent RT with or without chemotherapy in hypopharyngeal
cancer patients treated in our centre and also to determine
the prognostic factors on LRC and survival in this group
of patients.

Materials and Methods

This is a retrospective analysis of all patients with
hypopharyngeal cancer treated with curative intent RT in
our Department of Radiation Oncology in National Cancer
Centre Singapore (NCCS) between January 2000 and

December 2013. Pretreatment evaluation included history
taking, clinical examination, endoscopic examination of
the upper aero-digestive tract and computer tomography
of the neck and chest. The patients were discussed in a
multidisciplinary tumour board and treatment decisions
were made based on stage of disease, performance status
and the anticipated swallowing and speech outcome. There
were a total of 58 eligible patients during this period.

Radiotherapy

All patients were immobilised with customised
thermoplastic mask and treated with 6MV photon
encompassing the primary bearing area and regional
lymph nodes. Patients who received upfront radical RT
were treated with 66-70 Gy delivered in 33-35 fractions,
whereas patients who received adjuvant RT were treated
with 60-66 Gy in 30-33 fractions.

The gross tumour volume (GTV) was defined as any
visible gross disease based on radiological and clinical
findings. High risk clinical target volume (CTV) is an
expansion of 5-10 mm margin around the GTV, and with
editing off natural tumourbarriers. This volume was treated
with 66-70 Gy. Intermediate risk CTV included the possible
local subclinical infiltration of the primary site as well as
first echelon nodal stations and was prescribed 60 Gy. Low
risk CTV included regional nodal stations which are not
first echelon nodes and were not adjacent to the levels of
involved nodes and was prescribed 50 Gy. In the adjuvant
setting, the tumour bed and involved nodal stations were
treated to 60 Gy with a further 6 Gy boost to areas of
extracapsular extension or close/positive margin.

Twenty-nine of 58 patients were treated using a
2-dimensional (2D) technique and the other 29 with intensity
modulated radiotherapy (IMRT). In the IMRT technique,
all dose levels were delivered within the same plan with
the higher doses effected through a simultaneous integrated
boost. In the 2D technique, the RT was delivered via 2
shaped lateral parallel opposed fields with a low anterior
neck match in 2 or 3 phases using shrinking field technique.

Follow-Up

Patients were reviewed at least once a week during
RT. Thereafter, patients were reviewed once a month
for the first year, 2-monthly for the second year, 3-to-4
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monthly for the third year and 6-monthly after the third
year. Treatment response was assessed by clinical and
endoscopic examination, aided by computed tomography
(CT) or magnetic resonance imaging (MRI) at 3 months
post-RT, and repeated when warranted.

Statistical Analysis

Kaplan-Meier curves were generated for all the survival
analysis. The Cox proportional hazards regression was used
to analyse the prognostic factors for overall survival (OS),
progression-free survival (PFS) and LRC. A two-sided
P value <0.05 was considered statistically significant.
Duration of all types of survival analysis was computed
from the date of diagnosis of hypopharyngeal cancer.
Prognostic factors identified were age, gender, T stage (T1/2
vs T3/4), N stage (NO/1 vs N2/3), group stage (stage 1I/111
vs IVA/B), RT technique (IMRT vs 2D), surgery (yes vs
no), chemotherapy (yes vs no), smoking status (yes vs no),
and tumour subsite (pyriform fossa vs others). Statistical
analyses were performed using the STATA 12.0 software
(Stata Corp, College Station, 2012, TX, USA).

Results
Patient Characteristics

Out of 58 hypopharyngeal cancer patients who had
definitive RT treatment, 51 (87.9%) were male and the
median age of all hypopharyngeal cancer patients in this
study was 66.5 years; 70.7% of hypopharyngeal cancer
patients in this study had stage I[VA disease (Table 1).

Fifteen patients underwent surgery followed by adjuvant
RT. Out of the 15 patients, 14 had neck dissection, 4
had total laryngectomy, 6 had laryngopharyngectomy, 2
had partial pharyngectomy and 3 had pharyngo-laryngo-
esophagectomy. The remaining 43 patients received upfront
radical RT.

Concurrent chemotherapy was administered to 33
patients and consisted of mainly cisplatin monotherapy.
The median RT dose delivered was 70 Gy in 35 fractions,
with a median overall treatment time of 47 days. Half of
the patients were treated with IMRT, and the other half
were treated with 2D RT. Other demographics and clinical
characteristics together with their treatment characteristics
are summarised in Table 1.

Response to Treatment

Fifty-one patients achieved complete response at 3 months
post-RT whereas 7 patients had persistent/residual disease
(3 in the primary site only, 3 in the primary and regional
nodes and 1 in the regional nodes only). Out of these 7
patients, 2 patients were inoperable or unfit for salvage
surgery and received palliative treatment. The remaining
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Table 1. Demographics and Clinical Characteristics of Hypopharyngeal

Cancer Patients in National Cancer Centre Singapore

Variable No. %
Total 58 100
Age at diagnosis

Median (range) 66.5 (44 — 87)
Age, years

<70 38 65.5

>70 20 34.5
Gender

Male 51 87.9

Female 7 12.1
Subsite

Posterior wall 18 31.0

Pyriform fossa 32 55.2

Postcricoid space 8 13.8
Cancer stage

II 3 5.2

11 7 12.1

IVA 41 70.7

IVB 7 12.1
T stage

T1 2 35

T2 16 27.6

T3 9 15.5

T4 31 53.4
N stage

NO 15 25.9

N1 8 13.8

N2 32 55.1

N3 3 52
Chemotherapy

Yes 33 56.9

No 25 43.1
Surgery

Yes 15 25.9

No 43 74.1
RT technique

Conventional 29 50.0

IMRT 29 50.0
Smoking status”

Yes 43 74.1

No 9 15.5

Unknown 6 10.3
Number of pack-years (n = 43)

<10 39 90.7

>10 4 9.3

IMRT: Intensity modulated radiotherapy; RT: Radiotherapy

“Inclusive of current and ex-smoker.
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5 patients proceeded to salvage surgery. One of these 5
patients underwent a salvage neck dissection for isolated
nodal recurrence and has subsequently remained disease-
free from hypopharyngeal carcinoma, although he died at
20 months post-RT from a second primary lung cancer.
The rest of the patients died of disease recurrence despite
salvage surgery.

0.80 1.00
. .

0.60
.

0.40
.

\_‘ 32.1% at 5-yrs
A

Loco-Regional Control probability

0.20
L

Patterns of Failure

Median follow-up was 15.9 months for all patients. In
those alive, the median follow-up was 21.7 months (range:

Fig. 1. Loco-regional control (LRC) of hypopharyngeal cancer following RT.

Table 2. Univariate Analysis of Patients with Hypopharyngeal Cancer

0.00
L

12

24

36

48 77

6
Months

84

96

108

Variable

Overall Survival (OS)

Loco-Regional Control (LRC)

Progression-Free Survival (PFS)

Hazard Ratio
(95% CI)

P Value'

Hazard Ratio
(95% CI)

P Value'

Hazard Ratio
(95% CI)

P Value'

Age, years
Per year increase
Gender
Male
Female
Chemotherapy
Yes
No
Subsite
Pyriform fossa
Others
RT technique
IMRT
2D
Smoking status?
Yes
No
T stage
T1-T2
T3 -T4
N stage
NO—N1
N2 -N3
Group stage
IVA-1VB
1111
Surgery
No
Yes

0.99 (0.96 — 1.03)

2.35(0.71 - 7.83)
1

0.82 (0.44 — 1.53)
1

1.09 (0.59 — 2.00)
1

0.52 (0.20 — 1.35)
1

0.86 (0.33 — 2.24)
1

0.46 (0.22 — 0.96)
1

0.66 (0.35-1.28)
1

2.36 (0.92 — 6.05)
1

1.09 (0.53 —2.23)
1

0.629

0.163

0.530

0.793

0.18

0.764

0.040"

0.220

0.075

0.818

0.99 (0.95 — 1.04)

0.62 (0.21 — 1.82)
1

0.75 (0.36 — 1.57)
1

0.75 (0.35 — 1.58)
1

0.59 (0.18 — 1.97)
1

0.59(0.20 - 1.75)
1

0.40 (0.16 — 0.99)
1

0.57(0.25-1.27)
1

2.73 (0.81 —9.14)
1

3.24(0.97 - 10.79)
1

0.775

0.387

0.443

0.448

0.391

0.343

0.049"

0.166

0.104

0.055

1.00 (0.96 — 1.04)

0.88 (0.31 —2.53)
1

0.87 (0.45 — 1.66)
1

0.87 (0.45 — 1.67)
1

0.57 (0.20 — 1.63)
1

0.61 (0.23 - 1.59)
1

0.28 (0.12 — 0.69)
1

0.56 (0.28 — 1.13)
1

3.69 (1.12 — 12.10)
1

1.41 (0.64 —3.09)
1

0.915

0.818

0.669

0.677

0.297

0.313

0.005"

0.104

0.032"

0.396

IMRT: Intensity modulated radiotherapy; RT: Radiotherapy; 2D: 2-dimensional

*P value <0.05 is statistically significant.
P value is based on Cox-proportional hazard.
“Patients with unknown smoking status were excluded from the analysis.
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6.6 to 81.1 months). The median LRC was 26 months with
a 3-year LRC rate of 45% (95% CI, 29.6% to 59.2%) (Fig.
1). Local recurrence was observed in 12 patients, whereas 2
patients developed regional recurrence and 14 patients had
both local and regional recurrence. The overall incidence
of distant metastasis was 36.2% (n = 21). The lung was
the most frequent site of distant metastasis (76.2%). The
3-yeardistantrecurrence-free survival rate was 58.2% (95%
Cl, 41% to 72%). In univariate analysis, T stage was the
only significant predictor found for LRC (P = 0.049) with
a hazard ratio (HR) of 0.40 (95% CI, 0.16 to 0.99) of T1/
T2 against T3/T4 as reference (Table 2).

Survival

Forty-three patients died over the study period and the
cause of death was cancer-related in most of the patients
(35/43). Of the others who died, 6 patients died from
pneumonia, 1 patient died from a second esophageal
primary, 1 patient died from a second lung primary. At the
time of analysis, 15 patients were alive and 14 of them were
disease-free at the last follow-up. The median OS was 21.0
months with a 3-year OS rate of 33.5% (95% CI, 20.8% to
46.7%) (Fig. 2). The median PFS was 12.8 months with a
3-year PFS rate of 34.9% (95% CI, 22% to 48.2%) (Fig.
3). Univariate analysis showed that T stage was the only
significant prognostic factor for OS. Group stage and T
stage were respectively significant univariate prognostic
factors for PFS. In a multivariate analysis, only T stage
was significant with T1/T2 showing a HR of 0.28 (95%
CL 0.12 to 0.69, P = 0.005) vs T3/T4 (Table 2).

Discussion

Our study results demonstrated the poor outcome expected
in hypopharyngeal carcinoma with 3-year OS of 33.5%
and LRC of 45%. The majority of patients (83%) in our
cohort presented with very advanced stage (stages IVA
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Fig.2. Overall survival (OS) of hypopharyngeal cancer patients following RT.
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& 1VB). Although 88% of patients managed to achieve
complete response 3 months after completion of treatment,
loco-regional recurrence remained the major cause of
failure following curative intent RT. Most deaths occurred
in patients who succumbed to loco-regional rather than
systemic failure.

Our centre has increasingly employed IMRT in the last
decade for the definitive treatment of head and neck cancer.
The use of IMRT has allowed the delivery of high dose
conformal RT whilstachieving normal tissue tolerances. The
earlier group of patients in our study was treated with 2D RT
and the latter halfreceived IMRT. Onunivariate analysis, the
use of IMRT was not found to be a statistically significant
prognostic factor affecting OS, PFS and LRC compared to
conventional RT. However, the small number of patients
and significant shorter follow-up period of IMRT patients
(median follow-up: 12.0 months in IMRT group vs 22.4
months in 2D group) may have accounted for this finding.

Few studies have reported the outcomes of IMRT due
to the relative rarity of hypopharyngeal cancer. Mok et al®
compared 3-dimensional (3D) RT and IMRT in 181 patients
with hypopharyngeal squamous cell carcinoma (SCC),
40% of which had T1/T2 stage. The IMRT group had a
higher 3-year LRC (75% vs 58%) compared with the 3D
RT group, but both groups had similar OS (50% vs 52%)
and distant relapse rate. Huang et al’° reported the results
of 47 hypopharyngeal patients treated with concomitant
IMRT-chemotherapy, although 30% of these patients were
treated in the adjuvant setting. After arelatively short median
follow-up of 18.8 months, the 5-year OS for all patients was
37% and the 5-year LRC in the concomitant CRT group
was 53%. Longer follow-up and bigger cohort of patients
are needed to validate these IMRT findings with regard to
control rates and toxicities.

These results provide a clear rationale for efforts aimed
at improving LRC and OS. Strategies that are being
explored include altered fractionation, use of conformal RT
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Fig. 3. Progression-free survival (PFS) ofhypopharyngeal cancer following RT.
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such as IMRT, and intensification of concurrent systemic
chemotherapy. Several reports have shown improvement in
LRC and a small benefit of OS with altered fractionation,
often at the price of significant morbidities.'®!" Gujraj et al
reported the long-term outcome ofaphase I/l accelerated RT
study of dose-escalated IMRT forlocally advanced laryngo-
hypopharyngeal cancers.'>!* This study demonstrated that
dose-escalated IMRT at 67.2 Gy in 28# (2.4 Gy per fraction)
to PTV1 and 56 Gy in 28# (2 Gy per fraction) to PTV2
resulted in 5-year local control rate of 75% and 5-year OS
of 67.6% with acceptable late toxicity. This dose level is
currently being investigated in the context of a randomised
controlled trial (ART-DECO) in the United Kingdom.

Significant advances have been made over the last
2 decades with the development of more complex RT
delivery techniques such as IMRT, volumetric modulated
arc therapy (VMAT), and proton therapy. The increasing
incorporation of newer imaging modalities such as MRI
and positron emission tomography (PET) also allows for
more precise staging, tumour localisation and assessment
of treatment response. There is also ongoing interest and
research to investigate the role of imaging to improve target
delineation and possibly identify areas of radio-resistance
within the tumour for dose painting/escalation.'* Further
clinical research is needed to assess the utilisation of newer
highly conformal RT techniques combined with novel
systemic agents in head and neck cancers.

Conclusion

Patients with hypopharyngeal cancers often presented
with advanced stage with extensive nodal involvement and
were at high risk of developing distant metastasis. Tumour
load is the most important prognostic factor for outcome.
Intensification of treatment is warranted to enhance local
control and OS rates.
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Letter to the Editor

Confluent Atypical Molluscum Contagiosum Causing
Disfigurement in a Human Immunodeficiency Virus Patient

Dear Editor,

Molluscum contagiosum (MC) is a viral disease caused
by molluscipoxvirus. The first peak incidence occurs in
preschool children. A second peak incidence occurs in
young adults in which the condition is generally considered
to be a sexually transmitted disease. Though the disease
is self-limiting and the lesions are usually small, discrete,
pearly and dome-shaped with centralumbilication, atypical
and rare varieties could be found in some patients, in which
the lesions may be large, confluent or non-umbilicated.

Case Report

A 60-year-old male patient presented to our department
with complaints of painless multiple flesh-coloured papules
and plaques on his body. They were located primarily on the
eyelids, forehead, neck and extremities. Two years ago, he
had numerous small, waxy, non-tender papules scattered all
over his face and was misdiagnosed with vulvar syringomas,
receiving laser treatment. In the following 2 months, the
lesions increased gradually and had spread to the face,
neck and extremities. Numerous papules on his eyelids

were large, coalescent and had joined together to form an
enlarged structure of more than 3 ¢cm in length, producing
a unique appearance. As a result, his eyes could not fully
open (Fig. 1). Small multiple lesions were non-tender with
shiny skin nodules of up to 0.5 cm in diameter covering his
face, neck and extremities, but these were less confluent.

Biopsy was taken from a nodule on the left eyelid.
Histopathologic examination with haematoxylin and eosin
(H&E) staining revealed a hypertrophied and hyperplastic
epidermis. Above the basal layer, enlarged cells containing
large intracytoplasmic inclusions suggestive of Henderson-
Patterson bodies were indentified (Fig. 2). On investigation,
the patient tested positive for human immunodeficiency
virus (HIV) on the ELISA test. His white blood cell count
was 3.64 x10°L with hypochromic and microcytic blood
picture. The CD4 cell was 141 (9%). Total serum IgG
concentration was 24.9 g/L, IgA 14.2 g/L, IgM 2.67 g/L.

Discussion

MC is a common benign, often self-limiting, cutaneous
disease resulting from poxvirus infection. It often occurs

Fig. 1. Confluent molluscum lesions that covered the patient’s eyelids,
contributing to his disfigurement.
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Fig. 2. Higher magnification showing intracytoplasmic eosinophilic structures
— the so-called molluscum bodies (H&E stain x 400 magnification).
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in children, sexually active adults and immunosuppressed
patients, especially those with HIV infection. In HIV-positive
patients, MC tends to occur during the advanced phase of
the disease and signifies advancing immunosuppression.
In one study, the prevalence of mucocutaneous findings in
HIV-positive children with severe, moderate orno evidence
of immunosupression was 62%,43% and 20%, respectively.'
Among persons infected with HIV, the prevalence of MC
hasbeen reported to range from 5% to 18%,>*and is thought
to be a clinical sign of marked HIV progression and very
low CD4 cell counts. A study by Koopman et al* on 72
patients with HIV reports on the prevalence of MC lesions
in these patients and found that as many as 33.3% of them
had low CD4 counts (below 100x10%L). In another study
of 27 patients with HIV infection, the mean CD4 count
was 86x10%L.° There was also a statistically significant
correlation between the CD4 cell count and extent of MC
infection.®’ Perez-Blazquez et al® have proposed that in
advanced HIV infection, MC lesions of the eyelid occur
when the CD4 cell count lies below 80 cells/uL.

Classical lesions of MC are discrete, dome-shaped,
umblicated and waxy papules that are either skin-coloured or
white. Lesions are usually distributed on the axillae, lower
abdomen, sides of trunk, thighs and face. Uncommon sites
include scalp, lips, tongue, buccal mucosa membrane, soles
and eyelids. MC infection in HIV patients may present with
pearly skin-coloured umblicated papules. MC lesions that
occur in acquired immune deficiency syndrome (AIDS)
patients differ in size, site and morphology from those
occuring in the immunocompetent. Lesions may resemble
comedones, abscesses, furuncles, condylomas, syringomas,
keratoacanthomas, ecthyma, sebaceous nevus, or cutaneous
horn.” Of importance is that disseminated fungal infections
(specifically, cryptococcosis), Penicillium marneffei
infection and histoplasmosis are reported to clinically mimic
MC'*"and can also coexist in the same lesion.'? Because of
the atypical nature of molluscum in HIV-positive patients,
diagnosis depends largely on biopsy.

In this case report, the morphology of the facial lesions
was not immediately suggestive of MC. Complicating
the diagnostic picture were the size, site and absence of
a central umbilication. Although many studies state that
HIV-infected patients may show MC all over the body,
few cases show the atypical forms such as those found in
this report.'* On biopsy, it was found that the patient had
MC virus infection. Histopathological examination of the
specimen from the skin lesions had played a crucial role
in the diagnosis.

Conclusion

For clinically atypical lesions, a diagnosis of MC should
be considered and these cases should be tested for biopsy
in order to avoid misdiagnosis and guard against AIDS.

REFERENCES

1. Wananukul S, Deekajorndech T, Panchareon C, Thisyakorn U.
Mucocutaneous findings in pediatric AIDS related to degree of
immunosuppression. Pediatr Dermatol 2003;20:289-94.

2. Goodman DS, Teplitz ED, Wishner A, Klein RS, Burk PG, Hershenbaum
E. Prevalence of cutaneous disease in patients with acquired
immunodeficiency syndrome (AIDS) or AIDS-related complex. J] Am
Acad Dermatol 1987;17:210-20.

3. Coldiron BM, Bergstresser PR. Prevalence and clinical spectrum of skin
disease in patients infected with human immunodeficiency virus. Arch
Dermatol 1989;125:357-61.

4. Coopman SA, Johnson RA, Platt R, Stern RS. Cutaneous disease and
drug reactions in HIV infection. N Engl J Med 1993;328:1670-4.

5. KoopmanRJ,vanMerriénboer FC, Vreden SG, Dolmans WM. Molluscum
contagiosum; a marker for advanced HIV infection. Br J Dermatol
1992;126:528-9.

6. Schwartz JJ, Myskowski PL. Molluscum contagiosum in patients with
human immunodeficiency virus infection. A review of twenty-seven
patients. J Am Acad Dermatol 1992;27:583-8.

7. Goldstein B, Berman B, Sukenik E, Frankel SJ. Correlation of skin
disorders with CD4 lymphocyte counts in patients with HIV/AIDS. J
Am Acad Dermatol 1997;36:262-4.

8. Pérez-BlazquezE, Villafruelal, Madero S. Eyelid molluscum contagiosum
in patients with human immunodeficiency virus infection. Orbit
1999;18:75-81.

9. CzelustaA, Yen-Moore A, Van der Straten M, Carrasco D, Tyring SK. An
overview of sexually transmitted diseases. Part I1I. Sexually transmitted
diseases in HIV-infected patients. J Am Acad Dermatol 2000;43:409-32.

10. Ghigliotti G, Carrega G, Farris A, Burroni A, Nigro A, Pagano G, et
al. Cutaneous cryptococcosis resembling molluscum contagiosum in a
homosexual man with AIDS. Report ofa case and review of the literature.
Acta Derm Venereol 1992;72:182-4.

11. Ramdial PK, Calonje E, Sing Y, Chotey NA, Aboobaker J. Molluscum-
like cutaneous cryptococcosis: a histopathological and pathogenetic
appraisal. J Cutan Pathol 2008;35:1007-13.

12. Annam V, Inamadar AC, Palit A, Yelikar BR. Co-infection of molluscum
contagiosum virus and cryptococcosis in the same skin lesion in a HIV-
infected patient. J Cutan Pathol 2008;35:29-31.

13. Itin PH, Gilli L. Molluscum contagiosum mimicking sebaceous nevus
of Jadasson, ecthyma and giant condylomata acuminata in HIV-infected
patients.Dermatology 1994;189:396-8.

Guang Wen Yin, 'mp, Jing Li, 'sr

'Department of Dermatology, The First Affiliated Hospital of Zhengzhou
University, Zhengzhou City, Henan Province, People's Republic of China

Address for Correspondence: Dr Yin Guang Wen, Department of
Dermatology, The First Affiliated Hospital of Zhengzhou University, No.
1, East Jianshe Road, Zhengzhou City, 450052, Henan Province, People's
Republic of China.

Email: gwyin67@126.com.cn

Annals Academy of Medicine



Letter to the Editor

Alternative Strategies for Central Venous Stenosis and Occlusion in Patients
Requiring Haemodialysis Access

Dear Editor,

Theuse of tunnelled dialysis catheters (TDCs) in patients
awaiting permanent dialysis access creation has resulted
in a rise in the prevalence of central venous stenosis and
occlusion (CVSO) in up to 50% of cases.!*

CVSO is a difficult problem to manage. The mainstay
of treatment for CVSO includes percutaneous transluminal
angioplasty (PTA) and stenting. These are, however, prone
to recurrence, with primary patency rates of not more than
50% at 1 year.** Potential long-term complications of CVSO
include venous hypertension leading to recirculation and
failure of vascular access, symptomatic limb swelling, and
superior vena cava syndrome. Alternative vascular access
techniques such as lower extremity arteriovenous grafts
(AVGs) have high infection rates (27%), limited patency
and are associated with other morbidities such as lower
limb ischaemia.”®

Two novel hybrid surgical options have been described
in literature, but are rarely used in the local setting. The
Haemodialysis Reliable Outflow (HeRO) graft circumvents
the site of central obstruction, while the GORE® hybrid
vascular graft allows deployment of an integrated stent
to treat the stenotic central vein. Multicentre studies on
the HeRO graft have shown superior patency (88% vs
37%) and infection rates (0.14 vs 2.3 infection/1000 days)
when compared with TDC, and similar patency rates with
conventional AVG (90% vs 65%).%1°

We introduce the first 2 local patients receiving the
aforementioned vascular grafts and discuss these alternative
options for patients with CVSO.

Case 1

A 45-year-old male became dialysis-dependent in 2006
and underwent multiple upper limb arteriovenous fistulas
(AVF) from 2006 to 2011, all of which ultimately failed.
He required a total of 4 TDCs for temporisation of access
during this period. This resulted in bilateral jugular and
subclavian vein occlusions with multiple tortuous collateral
veins draining into the superior vena cava (Fig. 1A). He
was deemed not a candidate for further upper extremity
haemodialysis access until 2015 when the HeRO graft
became available in Singapore.

Aleftupper limb HeRO graft was subsequently inserted.
Ultrasound-guided percutaneous access of a collateral
vein was performed, followed by advancement of a guide
wire and 4 Fr micropuncture catheter. Direct injection of
contrast was used for roadmap fluoroscopy and guidance
of wire and catheter into the left brachiocephalic vein (Fig.
1B). The catheter was then exchanged for an § Fr sheath
prior to deployment of the catheter portion of the HeRO
graft in the superior vena caval-atrial junction (Fig. 1C).
He had an uneventful recovery and was discharged home
the following day.

Fig 1. (A) Multiple well formed collaterals. Arrows showing the vein that was accessed for TDC and subsequently HeRO graft insertion. (B) Angiogram of
collateral vein accessed. (C) HeRO graft advanced to the junction of superior vena cava and right atrium.
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Case 2

A 56-year-old female initiated haemodialysis in 2013.
She subsequently underwent a series of failed left upper
limb AVFs and an AVG. This was followed by recurrent left
brachiocephalic vein occlusions (Fig. 2A) and thrombosis
of the AV graft, for which thrombectomy attempts were
unsuccessful due to poor central venous outflow. She
required 3 TDC insertions during this time.

A left upper limb GORE® hybrid vascular graft was
tunnelled subcutaneously and inserted via the left
subclavian vein. The integrated stent was deployed in the
brachiocephalic vein to treat the area of stenosis (Fig. 2B).
She was discharged well on postoperative day 3.

Both grafts were anastomosed to the ipsilateral brachial
artery distally. They underwent successful haemodialysis
through the subcutaneous grafts from 2 weeks after insertion.
Noimmediate or medium-term complications were reported
to date (1-year post implant).

Discussion

End-stagerenal disease is increasing over the past decade,
resulting in a rise in patients requiring haemodialysis. The
Singapore Renal Registry reported increased prevalence of
chronic kidney disease stage 5 (CKDS5) from 2466 patients
in 1999 to 5912 patients in 2014. The vast majority of
CKDS5 patients (88.4%) underwent haemodialysis, making
this population group vulnerable to potential complications
of CVSO.

CVSOremains asignificant problem in patients requiring
vascular access for haemodialysis, and is mainly attributed
to prior central venous catheter placements."!! Up to 41%
of patients presenting with vascular access-related issues
have evidence of significant CVSO on venogram.'

The mainstay of treatment is currently limited to
endovascular options. PTA remains the simpler approach,

Fig 2. (A) Preoperative central venogram showing stenosis of the left
brachiocephalic vein. (B) Stent deployed in the left brachiocephalic vein
(outline indicated by arrow).

butwithareported 12-month primary patency rates ranging
from 12% to 50%.%*!> Bare metal and covered stenting have
shown to improve initial patency rates, but are associated
with risks of migration, fracture, in-stent stenosis, and
ultimately occlusion.?

The HeRO graft comprises 3 components (Fig. 3A):
First, a nitinol-reinforced venous outflow component is
tunnelled subcutaneously, entering the right atrium via the
subclavian or internal jugular vein. This is connected by a
titanium connector to an expanded polytetrafluoroethylene
(ePTFE) AVG, completing the 3-component device (venous
outflow component, titanium connector and ePTFE AVG).
This is then tunnelled subcutaneously and anastomosed to
the ipsilateral brachial artery. A 4-centre review showed
primary and secondary patency rates of 48.8% and 90.8%,
respectively, at 1-year, with access-related infection rates
of 0.14 per 1000 days.

The GORE® hybrid vascular graft (Fig. 3B) is an ePTFE
AVG with a nitinol covered stent at the venous outflow
section. The luminal surface of the hybrid graft and stent
is bonded with a bioactive substance consisting of reduced-
molecular-weight heparin to prevent thrombosis. An
integrated stent addresses the outflow stenosis, potentially
improving re-intervention rates.'>'* Initial published

Distal anastomosis to
brachial artery

Venous outflow
component with
integrated stent

Distal
anastomosis to
brachial artery

Fig 3. (A) Haemodialysis Reliable Outflow (HeRO) graft comprising 3
components — a nitinol-reinforced venous outflow component, a titanium
connector, and an ePTFE AVG. (B) GORE® hybrid vascular graft—an ePTFE
AVG with an integrated nitinol covered stent at the venous outflow section.
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experiences have shown promising benefits, withnoreported
problems locally or internationally.

Conclusion

The HeRO graft and GORE® hybrid vascular graft
are 2 novel alternatives that can be safely considered in
patients who have exhausted conventional means to attain
haemodialysis access. The former circumvents the CVSO
inmore proximal or extensive lesions up to the right atrium,
while the latter allows deployment of an integrated stent
to treat an area of central venous stenosis. Patients who
were previously considered to have exhausted all upper
extremity haemodialysis vascular access may yet have 1
or 2 more options with these newer treatment modalities.
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