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Type 1 diabetes mellitus (T1DM) is the most common chronic metabolic condition in youth, and its
incidence is increasing worldwide. Care of the child and adolescent with T1DM should be multidisciplinary
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be emphasized, all in the context of a healthy and supportive physical and psychosocial environment.
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Bacterial vaginosis is the commonest cause of abnormal vaginal discharge in women of childbearing
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not consistently shown reduced adverse outcomes, so better strategies need to be studied to improve
pregnancy outcome.
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Review Articles
Paediatrics

Atopic Dermatitis in Children: A Practical Approach

Atopic dermatitis is a common condition that takes a significant time from the daily work of general
paediatricians. The clinical assessment involves an enquiry about triggers as well as details of therapy.
All should be done through a multidisciplinary approach and liaison with primary care. Resistant
eczema should raise the suspicion of secondary infection, usually staphylococcal or streptococcal,

poor compliance and psychological factors.

Triveni Shekariah, Manjunatha Kalavala, Mazin Alfaham

In Practice (Answer)

Continuing Medical Education

81 Ovarian Cancer Screening—An Update

Ovarian cancer is a major cause of mortality from malignancies in developed countries. A majority

of ovarian cancer cases present at an advanced stage. Thus, a late diagnosis may be a major

contributing factor in the overall poor prognosis. This article discusses the difficulties with ovarian

cancer screening and the screening methods, as well as provides an update on data from large

randomized trials.

Karen KL Chan
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conditions affecting children Vignettes of illustrated cases
and women. with clinical photographs.
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GYNAECOLOGY

Bevacizumab for ovarian cancer

Bevacizumab is a humanized monoclonal antibody
against vascular endothelial growth factor (VEGF),
and VEGF is implicated as a promoter of ovarian
cancer. Two trials, one in the USA, Canada, South
Korea and Japan, and one in eight European coun-
tries, Canada, Australia and New Zealand, have
assessed the benefits of bevacizumab for women
with ovarian cancer.

In the first of the trials, a total of 1,873
women with newly diagnosed stage Il or IV ovar-
ian cancer had debulking surgery and were then
randomized at 336 centres to 22 x 3-week cycles
of chemotherapy (paclitaxel plus carboplatin) plus
either bevacizumab in cycles 2—22 (bevacizumab
throughout, BT), or bevacizumab in cycles 2-6, and
placebo in cycles 7-22 (bevacizumab-initiation, BI),
or placebo in cycles 2—22 (controls). Median pro-
gression-free survival was 10.3 months (controls),
11.2 months (BI), and 14.1 months (BT). BT was as-
sociated with a significant 28% reduction in pro-
gression or death compared with control treatment,

but there was no significant difference between

PEER REVIEWED

the Bl and control groups. At the time of analysis,
overall survival was 76% with no differences in
survival between the three groups. Hypertension
was more common in the bevacizumab groups (BT,
23%; BI, 17%) than in the control group (7%). Gas-
trointestinal wall disruption needing treatment oc-
curred in 2.6%, 2.8%, and 1.2%, respectively.

In the second of these trials, a total of 1,528
women with stage |, Ila, and IIB-IV ovarian cancer,
peritoneal cancer, or Fallopian tube cancer were
randomized at 263 centres to chemotherapy with
(CB) or without (C) bevacizumab. Median mean
progression-free survival at 36 months was 21.8
months (CB) vs 20.3 months (C). There was a signif-
icant 19% reduction in risk of progression or death
with bevacizumab. The maximum effect of bevaci-
zumab was at 12 months, at the end of planned be-
vacizumab treatment, and it had diminished by 24
months. Hypertension occurred in 18% of patients
on bevacizumab. At 42 months, progression-free
survival was 22.4 months (C) vs 24.1 months (CB).
Among high-risk patients, the corresponding fig-
ures were 14.5 months vs 18.1 months and overall
survival 28.8 vs 36.6 months.

In both of these trials, the addition of beva-
cizumab to chemotherapy improved survival with
greater benefit for high-risk patients.

Burger RA et al. Incorporation of bevacizumab in the primary treatment of

ovarian cancer. NEJM 2011; 365: 2473-2483; Perren TJ et al. A phase 3
trial of bevacizumab in ovarian cancer. Ibid: 2484-2496.

OBSTETRICS

Induction of labour at term:
Transcervical Foley catheter vs
vaginal prostaglandin E2 gel

Worldwide, some 20-30% of deliveries follow

Journal Watch

induction of labour. Cervical ripening may be pro-

moted by mechanical or pharmacological means.
Investigators in the Netherlands have compared
transvaginal Foley catheter inflation with use of a
prostaglandin E2 vaginal gel.

The study, at 12 centres, included a total of
824 women with a singleton, term pregnancy in ce-
phalic presentation with intact membranes, an un-
favourable cervix, no history of caesarean section,
and an indication for induction of labour. Random-
ization was to transcervical Foley catheter (inflated
with 30 mL of saline or water) or use of prostaglan-
din E2 vaginal gel. Amniotomy was performed, and
oxytocin infusion started at least 6 hours after the
last dose of vaginal gel and with a Bishop score of
6 or more.

The rate of caesarean section was 23%
(Foley catheter) vs 20% (prostaglandin gel), a non-
significant difference. There were two serious
adverse events, one uterine perforation and one
uterine rupture, both in the vaginal prostaglandin
group. The time from the start of induction to birth
of the infant was significantly longer with the Foley
catheter method (29 hours vs 18 hours) probably

because of a longer time to the onset of labour. Sig-

JPOG MAR/APR 2012 = 45



nificantly more women in the prostaglandin group
(3% vs 1%) were treated for suspected intrapar-
tum infection. A meta-analysis including this and
two other studies showed that the Foley catheter
method was associated with significantly less risk
of hyperstimulation or postpartum haemorrhage.
These researchers conclude that the two
methods are similarly effective, but the Foley cath-
eter method is associated with less maternal and
neonatal risk.
Jozwiak M et al. Foley catheter versus vaginal prostaglandin E2 gel for
induction of labour at term (PROBAAT trial): an open-label, randomised
controlled trial. Lancet 2011; 378: 2095-2103; Norman JE, Stock S.

Intracervical Foley catheter for induction of labour: Ibid: 20542055
(comment).

Early versus delayed clamping of
the umbilical cord

The benefits of delaying clamping of the umbilical

cord have been promoted for many years, but in de-
veloped countries early clamping remains the rule.
A study in Sweden has re-emphasized the benefits.

A total of 400 term infants born after a low-
risk pregnancy were randomized to early (within 10

seconds of birth) or delayed (at least 3 minutes af-

JPOG MAR/APR 2012 = 46

ter birth) cord clamping. Mean serum ferritin levels
at 4 months of age were significantly 45% higher
with delayed clamping (117 vs 81 pg/L). The preva-
lence of iron deficiency was reduced by 90% with
delayed rather than early clamping. Delayed clamp-
ing would prevent one case of iron deficiency for
every 20 children born. The two groups had similar
haemoglobin levels at age 4 months, but the rates
of anaemia at age 2 days were 1.2% vs 6.3%, a sig-
nificant difference in favour of delayed clamping.
The rates of neonatal respiratory problems, poly-
cythaemia, and hyperbilirubinaemia were similar in
the two groups.

Delayed cord clamping reduced the rate of
early neonatal anaemia and reduced the rate of
iron deficiency, but not of anaemia, at the age of 4
months. A BMJ editorialist calls for more units to
practice delayed clamping.

Anderson O etal. Effect of delayed versus early umbilical cord clamping on
neonatal outcomes and iron status at 4 months: a randomised controlled

trial. BMJ 2011; 343: 1244 (d7157); Van Rheenan P. Delayed cord clamping
and improved infant outcomes. Ibid: 1233-1234 (d7127) (editorial).

PAEDIATRICS

Malaria and bacteraemia in
children

Bacteraemia is common in children in sub-Saharan
Africa. HIV infection, malnutrition, and sickle-cell
disease all contribute to the susceptibility. Malaria
is also thought to make children susceptible to in-
vasive bacterial infections. Sickle-cell trait (HbAs),
however, provides protection against malaria, and
researchers in Kenya have taken advantage of this
to perform a mendelian randomization study.

First, they studied 292 children aged 3

months to 13 years with bacteraemia and 528

control children. Bacteraemia was associated with
sickle-cell disease, HIV infection, undernutrition,
and leukocyte haemozoin pigment. Sickle-cell trait
was associated with a 64% reduction in risk of
bacteraemia. Next, they performed a longitudinal
case-control study with 1,454 cases (children with
bacteraemia) and 10,749 controls. Between 1999
and 2007, the rate of hospital admission for malaria
fell from 28.5 to 3.45 admissions per 1,000 child-
years because of more effective malaria control. At
the same time, the protection provided by sickle-

cell trait against bacteraemia fell, and hospital

admissions for bacteraemia, largely Gram-negative

bacteraemia including cases due to non-typhoidal
salmonella, decreased in parallel with those for
malaria, from 2.59 to 1.45 per 1,000 child-years.
Malaria parasitaemia increased the risk of bacte-
raemia 6.7-fold. In 1999, the prevalence of para-
sitaemia in the community was 29%, and 62% of
cases of bacteraemia were attributed to malaria.
Malaria control should reduce the preva-
lence of bacteraemia.
Scott JAG et al. Relation between falciparum malaria and bacteraemia
in Kenyan children: a population-based, case-control study and a

longitudinal study. Lancet 2011; 378: 1316-1323; Obaro S, Greenwood B.
Malaria and bacteraemia in African children. Ibid: 1281-1282 (comment).
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Influenza in children worldwide

Acute lower respiratory infections (ALRI) were the
cause of 1.56 million deaths in young children in
2008. The most common pathogen is respiratory
syncytial virus, accounting for 22% of ALRI epi-
sodes in young children. It has been suspected that
seasonal influenza viruses cause many childhood
episodes of ALRI but, until now, there have been
no estimates of the global burden of disease from
this cause. Now, the available data have been ana-
lysed in a systematic review and meta-analysis of
43 studies.

Data were obtained from studies published
between Jan 1, 1995 and Oct 31, 2010, and 16 un-
published population-based studies. The 43 studies
included about 8 million children younger than 5
years. It was estimated that in 2008, about 13% of

all cases of ALRI and 7% of cases of severe ALRI

PEER REVIEWED

in young children were caused by influenza viruses.

Around the world, there were 90 million new cases

Journal Watch

of influenza in this age group, 20 million cases of
ALRI due to influenza, and 1 million cases of se-
vere ALRI from this cause. The estimated number
of deaths from ALRI due to influenza viruses in
children < 5 years old in 2008 was between 28,000
and 111,500, with almost all (99%) of these deaths
occurring in developing countries.

Influenza is a common cause of ALRI in
young children worldwide.
Nair H et al. Global burden of respiratory infections due to seasonal
influenza in young children: a systematic review and meta-analysis.

Lancet 2011; 378: 1917-1930; Zambon M. Assessment of the burden of
influenza in children. Ibid: 1897—1898 (comment).

Speed of intravenous rehydration
for children

A recent trial in sub-Saharan Africa showed that
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rapid bolus intravenous fluid administration was

potentially lethal for children with dehydration,
fever, and poor peripheral perfusion. Now, a study
in Toronto, Canada, has shown no advantage
from rapid rehydration compared with standard
rehydration.

A total of 226 children > 90 days old (weight,
5-33 kg) presenting with gastroenteritis and mild
to moderate dehydration to the emergency depart-
ment of a children’s hospital were treated initially
with oral rehydration. When oral rehydration had
failed, they were randomized to rapid intravenous
rehydration (0.9% saline 60 mL/kg over 1 hour) or
standard intravenous rehydration (20 mL/kg over 1
hour). Clinical rehydration at 2 hours was achieved
in 36% (rapid) vs 30% (standard), a non-signifi-
cant difference. Prolonged treatment was needed
by 52% vs 43% (non-significant difference), but
the time to hospital discharge was significantly
longer in the rapid rehydration group (6.3 vs 5.0
hours).

Rapid rehydration did not give better results
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than standard rehydration. The writer of a largely
critical editorial insists that currently available
evidence points, overall, to rapid rehydration being
effective and safe.

Freedman SB et al. Rapid versus standard intravenous rehydration in
paediatric gastroenteritis: pragmatic blinded randomised clinical trial.

BMJ 2011; 343: 1190 (d6976); Nager AL. Rapid intravenous rehydration in
paediatric gastroenteritis. Ibid: 1183 (d7083) (editorial).

Hospital-acquired bacteraemia in
children in a Kenyan hospital

Although community-acquired bacteraemia is
common in children in sub-Saharan Africa, there
are few data about hospital-acquired bacterae-
mia. A 7-year survey in a single hospital has been
reported.

In the Kilifi District Hospital in Kenya be-
tween 16 April 2002 and 30 September 2009, there

were 33,188 admissions of children up to the age

of 15 years (14% aged 0-28 days, 3% 29-59 days,
25% 60 days to 1 year, and 58% over 1 year). The
rate of hospital-acquired bacteraemia (> 48 hours
after admission) was 5.9 per 1,000 admissions
overall, rising during the study period by 27% per
year. These researchers suspect that the increase
is related to increased hospital stays because of
an increasing proportion of neonates and fewer
short stays with malaria. The incidence was 1.0
per 1,000 days in hospital, about 40 times the local
rate of community-acquired bacteraemia. Mortality
was 53% for hospital-acquired bacteraemia and
24% for community-acquired bacteraemia. Sur-
vivors of hospital-acquired bacteraemia spent an
extra 10 days in hospital compared with patients
who did not become bacteraemic. The main infect-
ing organisms were Escherichia coli and Klebsiella
pneumoniae, each accounting for around 20% of
cases. Acinetobacter species, Staphylococcus au-
reus, group D streptococci, and Pseudomonas ae-
ruginosa each accounted for slightly less than 10%
of cases and, in all, 18 bacterial pathogens were
isolated. Yeasts were isolated in 5% of cases. The
main pathogen in community-acquired bacteraemia
was Streptococcus pneumoniae (29%), followed
by Staphylococcus aureus (13%), Acinetobacter
species (10%), and non-typhi Salmonella species
(9%). Factors associated with hospital-acquired
bacteraemia included severe malnutrition and
blood transfusion in the absence of severe
anaemia.

Hospital-acquired bacteraemia was uncom-
mon in this study but carried a high mortality. The
main pathogens differed from those of community-
acquired bacteraemia, and severe malnutrition and
unnecessary blood transfusion were contributory
factors.

Aiken AM et al. Risk and causes of paediatric hospital-acquired
bacteraemia in Kilifi District Hospital, Kenya: a prospective cohort study.

Lancet 2011; 378: 2021-2027; Feasy N, Molyneux E. Keep it clean:
hospital-acquired infections in children. Ibid: 19821983 (comment).
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Type 1 Diabetes
Mellitus in Childhood

Rayzel M Shulman, mp, Frepc; Denis Daneman, MBBCh, FRCP(C)

INTRODUCTION

Type 1 diabetes mellitus (T1DM) is the most common chronic metabolic condition in
children and adolescents. Diabetes mellitus (DM) comprises a group of heterogeneous
conditions involving defects in insulin secretion or action, or both, resulting in hypergly-
caemia and associated abnormalities in carbohydrate, protein and fat metabolism. The
classification of DM is described by the American Diabetes Association.” TIDM is by
far the most common type seen in childhood. The incidence of type 2 diabetes (T2DM) is
increasing most notably in the adolescent age group, in parallel with the rise in obesity
throughout the world.?

EPIDEMIOLOGY

Worldwide, there are approximately 480,000 children with T1DM, and 76,000 new cases
are diagnosed each year.® Incidence rates of T1DM in children and adolescents un-
der 15 years of age vary greatly by geographical region, from the highest in Finland
(57.4/100,000/year) and Canada (21.7/100,000/year) to the lowest reported in China
(0.6/100,000/year) and Venezuela (0.1/100,000/year).? The overall annual incidence is
increasing at a rate of about 3%* with the greatest increase in the youngest age group.®
Several hypotheses to explain this changing incidence have been proposed, such as
rapid growth in early childhood, environmental exposures, and reduced early exposure
to pathogens, but none is widely accepted.® Data are lacking about the incidence of
T1DM in some developing countries in sub-Saharan Africa and South and East Asia,
in which the diagnosis may be being missed.® T1DM affects children of all ages, both
sexes, and all ethnic groups.

JPOG MAR/APR 2012 « 49



PAEDIATRICS | PEER REVIEWED

Table 1. American Diabetes Association criteria for the

diagnosis of diabetes

1) HbA;. = 6.5%

OR

2) Fasting plasma glucose 7.0 mmol/L (fasting is defined as no
caloric intake for at least 8 hours?)

OR

3) 2-hour plasma glucose = 200 mg/dL (= 11.1 mmol/L) during
an oral glucose tolerance test. The test should be performed as
described by the World Health Organization, using a glucose load
containing the equivalent of 75 g anhydrous glucose dissolved
in water®

OR

4) In a patient with classic symptoms of hyperglycaemia or a
hyperglycaemic crisis, a random plasma glucose = 200 mg/dL (=
11.1 mmol/L)

?In the absence of unequivocal hyperglycaemia, criteria 1-3 should be confirmed by repeat

testing.
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PATHOPHYSIOLOGY

T1DM is the result of a combination of genetic and
environmental influences. It most commonly results
from autoimmune destruction of insulin-producing
B-cells in the pancreas. Devendra et al proposed
that one or more environmental factors, such as en-
teroviruses, dietary factors or toxins, might trigger
the development of T-cell-dependent autoimmunity
in genetically susceptible individuals.” Autoimmu-
nity is manifest by detectable antibodies to ICA512/
[A-2, insulin autoantibody and glutamic acid decar-
boxylase. Insulitis with gradual p-cell destruction
leads to pre-diabetes and finally to overt DM. These
patients are susceptible to other autoimmune dis-
eases, such as Hashimoto’s thyroiditis, coeliac dis-
ease, Addison’s disease, and myasthenia gravis.
Forty genetic loci have been associated with
T1DM by a genome-wide association study and
meta-analysis.® A number of genetic loci in the ma-
jor histocompatibility region are associated with in-
creased susceptibility to developing T1DM, includ-

ing the alleles DR3/4, DQ 0201/0302, DR 4/4, and
DQ 0300/0302. The risk of T1IDM is approximately
5% if there is an affected first-degree relative and
slightly higher if the affected parent is the father
rather than the mother. To date, interventional trials
have failed to delay the onset or prevent T1DM in
those genetically at risk. Ongoing research by in-
ternational networks is exploring ways to prevent,
delay or reverse the progression of TIDM (eg, Tri-
alNet, TRIGR).®

CLINICAL PRESENTATION AND
DIAGNOSIS

The presentation of TIDM can range from a clini-
cally stable child with symptoms of polyuria, poly-
dipsia, enuresis and weight loss to a severely de-
hydrated child with diabetic ketoacidosis (DKA). In
the presence of these classical symptoms of hyper-
glycaemia, a single blood glucose measurement >
11.1 mmol/L is sufficient to make the diagnosis of
DM. In such situations, the diagnosis should not be
delayed; treatment should be initiated urgently to
prevent or reverse DKA. Only rarely are repeated
blood glucose measurements and/or an oral glu-
cose tolerance test required to make the diagnosis
of TIDM in children (Table 1).!

Type 2 Diabetes (T2DM)

In the pubertal age group, TIDM must be differenti-
ated from T2DM. A Canadian population-based sur-
veillance study of non-type 1 diabetes in children
under 18 years of age found an incidence rate of
1.55/100,000/year." The aetiology of T2DM is mul-
tifactorial, but key factors include genetic predis-
position (> 80% have a positive family history), eth-
nicity (more common in African-American, Asian,
Hispanic and Native North Americans), obesity, in-
trauterine environment, sex, and insulin resistance.
Both secretion and action of insulin are usually dis-
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Figure 1. Emergency room (ER) management guidelines for the child with type 1 diabetes in diabetic

ketoacidosis (DKA)

History (some or all of)

® Polyuria ® Tiredness
® Polydipsia © Vomiting
® Weight loss * Confusion

© Abdominal pain * Difficulty breathing

Clinical signs generally include

® Deep sighing respirations - (Kussmaul breathing) with no wheeze or rhonchi
® Smell of ketones on breath

e Lethargy/drowsiness

® Dehydration - mild to severe

¥

e Urine ketones/glucose

e Other as indicated

e Capillary glucose STAT in ER
e Venous blood - glucose, gases, electrolytes, urea, creatinine

3

Confirm DKA
e Ketonuria

e Glucose >11 mmol/L

® Serum bicarbonate <18 mmol/L

® pH<7.3
 Consult paediatrician immediately

L 4

© Apply 100% oxygen by mask
® Normal saline 10 mL/kg to expand vascular space
THEN
® Decrease to 5-7 mL/kg/hr with potassium chloride as noted below
* Only infuse sodium bicarbonate (1-2 mEq/kg over 1 hour) if:
1. Life-threatening hyperkalaemia
2. Inotrope-resistant shock
3. Cardiac arrest

z
Hypotension (PALS values) Vascular decompensation [ No vascular decompensation ]
Age Systolic BP (mm Hg) (with or without coma)
<1 month <or=60 ¢ e Hypotension (see box)
1 month to 1 year <or=70 o Decreased level of consciousness
1 to 10 years < or =70+ (2 x age in years) \
>10 years <or=90 y y 3
~ 1 o Clinically dehydrated * Minimally dehydrated
' \ ® Hyperventilating ® Tolerating fluids orally
Resuscitation OR © Normal bowel sounds
® Assess airway and breathing o Vomiting L e Normal mental status )

® Normal BP (lying and sitting)

Normal saline
7 mL/kg over 1st hour with potassium
chloride as noted below THEN 3.5-5 mL/kg/hr

\

\

l

® Oral hydration
® S/Cinsulin (see illness rules)

.

3

After 1st hour of IV fluids
o If history of voiding within last hour and potassium <5.5 mmol/L,
© Aim to keep potassium between 4-5 mEq/L

Include this amount in total fluid intake.
© DO NOT GIVE BOLUS OF INSULIN
e Continuous cardio-respiratory monitoring (with EKG tracing)

\

, add 40 mEq/L of potassium chloride to IV fluid

e Continuous insulin infusion 0.1 units/kg/hr = 1mL/kg/hr (of solution of 25 units of regular insulin in 250 mL normal saline).

¥ ¥

Neurological deterioration

® Headache, irritability, decreased level
of consciousness, decreased HR

* First rapidly exclude hypoglycemia by
capillary blood glucose measurement

THEN

® Treat for cerebral oedema

(in 3-4 hours)

system
 Consider sepsis
 Contact Tertiary

Diabetes Centre

Acidosis not improving

® Check insulin delivery

Acidosis improving
 Blood glucose <15 mmol/L
OR
* Blood glucose falls >5 mmol/L/h after 1st hour of fluids
e Change IV to D5/normal saline with potassium as above
® Decrease insulin to 0.04-0.05 U/kg/hr =

0.4-0.5 mL/kg/hr of standard solution as above

Pediatric

\

 Blood glucose <10 mmol/L change to IV fluids

® 20% mannitol 5 mL/kg over 20 minutes

o If sodium has declined, administer 2-4 ml/kg of 3% saline over 10:
THEN

Normal saline at maintenance IV rate

e Contact Tertiary Pediatric Diabetes Centre
® Admit to ICU

\L

-20 min

 Decrease insulin to 0.04-0.05 U/kg/hr = 0.4-0.5 ml/kg/hr of standard solution as above

|

e Start S/C insulin

® Stop IV insulin ¥ hour after S/C dose of rapid-acting
* Tolerating oral fluids or 1 hour after S/C dose of regular insulin

® pH >7.3  Determine cause of DKA

® Bicarbonate >18 mmol/L * Contact regional Pediatric Diabetes Education Centre

© Improvement
® Clinically well

Observation and monitoring

© Hourly blood glucose (capillary)

© Aim for a decrease in blood glucose of 5 mmol/L/h

o Strict hourly documentation of fluids input/output
 Calculate and review fluids balance at least every 4 hours

© Hourly, at least, assessment of neurological status for a minimum of 24 hours

® 2-4 hours after start of IV - electrolytes, venous gases - then Q2-4h

® Follow effective osmolality = (2x measured sodium + measured blood glucose)

© Avoid a decrease of >2-3 mmol/L/hr in effective osmolality by increasing IV sodium concentration

Adapted from: Ontario Ministry of Health and Long-term Care. Emergency

Q2-4h = every 2-4 hours; S/C = subcutaneous; STAT = statim.

duced and adapted with permission. Available at: www.health.gov.on.ca/english/providers/pub/diabetes/child_poster.pdf.
BP = blood pressure; D5 = 5% dextrose; EKG = electrocardiography; HR = heart rate; ICU = intensive care unit; IV = intravenous; PALS = Pediatric Advanced Life Support;

Room Management for the Child with Type 1 Diabetes. © Queen’s Printer for Ontario, 2009. Repro-
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Table 2. Glycaemic and HbA,, targets according to the 2008 Clinical Practice Guidelines of the Canadian Diabetes

Association
Age (y) HbA, (%)  Plasma glucose 2-hour postprandial  Considerations
(mmol/L) plasma glucose
(mmol/L)

<6 <85 6.0-12.0 - Careful avoidance of hypoglycaemia
in this age group owing to risk of
cognitive impairment

6-12 < 8.0 4.0-10.0 - Adapt targets to patient’s age

13-18 <7.0 4.0-7.0 5.0-10.0 Appropriate for most patients?

Source: Canadian Diabetes Association 2008 Clinical Practice Guidelines for the prevention and management of diabetes in Canada. Can ] Diabetes 2008;32(suppl 1).

“In adolescents in whom it can be safely achieved, consider aiming toward normal PG range (ie, HbA,. = 6.0%, fasting/preprandial plasma glucose 4.0-6.0 mmol/L, and 2-hour postprandial plasma

glucose 5.0-8.0 mmol/L).
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ordered at clinical presentation, although one fea-
ture may predominate. Insulin resistance may mani-
fest clinically with acanthosis nigricans (a velvety
thickening of the dermis found especially on the
posterior neck and axillae), features of polycystic
ovarian syndrome (hyperandrogenism, menstrual
irregularity), and features of metabolic syndrome
(hypertension, dyslipidaemia, and obesity).

Monogenic Diabetes

Occasionally, TIDM must be differentiated from

monogenic diabetes, formerly known as maturity-

onset diabetes of the young. Monogenic forms of

diabetes result from single gene mutations that

cause impaired B-cell function or, rarely, severe in-

sulin resistance. ldentifying this diagnosis is impor-

tant to predict the course of disease, explain asso-

ciated clinical features, guide management, and aid

in diagnosis and management of similarly affected

family members."" Monogenic diabetes should be

considered in the following clinical scenarios'':

e Neonatal diabetes and diabetes diagnosed
within the first 6 months of life

e Familial diabetes with an affected parent

e Mild (5.5-8.5 mmol/L) fasting hyperglycaemia,

especially if young or familial
e Diabetes associated with extra-pancreatic

features

Specific genetic defects are listed in Table 1,
and genetic testing is available for all of the identi-
fied mutations.

DIABETIC KETOACIDOSIS

Diabetic keoacidosis results from absolute insulin
insufficiency, leading to metabolic acidosis (pH <
7.3 or hicarbonate < 15 mmol/L), hyperglycaemia
(blood glucose > 11 mmol/L), ketonaemia, and ke-
tonuria.” DKA is present at T1DM presentation in
15—-67% of children, its frequency being inversely
related to the incidence of T1IDM in that area.” In
those with established T1DM in the United States,
the incidence of DKA has been reported to be 8
episodes per 100 patient-years. Risk factors that
predict DKA include female sex, longer duration of
diabetes, higher mean HbA,, higher reported insu-
lin dose, the presence of psychiatric disorders,™
insulin omission or insulin pump failure. DKA may
also be present in up to 25% of young people pre-
senting with T2DM.
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DKA should be treated as a medical emergen-
cy by an experienced medical team. The treatment
algorithm used at our centre is outlined in Figure
1. Treatment of DKA in children differs in several
respects from that in adults: first, both fluids and
insulin are calculated on a per kilogram rather
than an empirical basis. Fluid repletion should oc-
cur gradually with sodium chloride 0.9%. Boluses
of fluid and insulin should be avoided. Bicarbonate
should be given only in the setting of life-threat-
ening hyperkalaemia, inotrope-resistant shock, or
cardiac arrest.

DKA is the major cause of hospitalization,
morbidity and mortality in young people with T1IDM.
The most serious complication is cerebral oedema,
which occurs in 0.5-1.0% of DKA episodes, with
25% mortality. Demographic risk factors associated
with increased risk for cerebral oedema include
younger age, new-onset diabetes, and longer du-
ration of symptoms. Risk factors that are present
at the time of diagnosis or during treatment are
increased serum urea, severe acidosis, greater hy-
pocapnia after adjusting for the degree of acidosis,
administration of sodium bicarbonate, and an at-
tenuated rise in the measured serum sodium during
treatment.'

MANAGEMENT OF T1DM IN
CHILDHOOD

The diagnosis of TIDM is a pivotal moment for the
child as well as for his/her family. TIDM is a life-
long condition with serious short- and long-term
implications. It is essential that from the moment
of diagnosis, these families receive expert care
from a team of health professionals experienced in
childhood diabetes, including a physician, diabetes
nurse, dietitian and social worker.

At onset, children presenting without DKA can
be safely managed on an ambulatory basis provid-
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ed that support services are available and that no
other medical or social conditions exist that would
place the child in danger. A meta-analysis of home-
based management at DM onset suggests that in
comparison to routine hospital admission, outpa-
tient care is not associated with worse metabolic
control, acute diabetic complications or psycho-
social outcomes, or greater costs."™ Early ‘survival
skills" to be mastered include insulin injections,
blood glucose monitoring, basic nutrition planning,
and detection and treatment of hypoglycaemia. In
the subsequent weeks, more detailed information
is provided about diabetes management (patho-

Families need to be
forewarned of the natural
history of TIDM so that they
do not develop false hope
that their child’s diabetes

is ‘going away’

physiology, insulin dose adjustment, effects of ex-
ercise, and sick days).

Insulin initiation varies greatly among differ-
ent centres but generally consists of two to four
injections per day. The starting total daily dose is
0.4-0.6 units/kg body weight/day, usually lower in
younger children, and is adjusted on a daily basis
until target blood glucose is achieved (Table 2).
Families of children with T1DM should have a clear
understanding of the rationale for blood glucose
and HbA,, targets for their child.

After initial stabilization and education, chil-
dren and their families enter the long-term follow-
up phase of their diabetes. This includes regular
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Table 3. Onset, peak, and duration of action of commonly used

insulin preparations

Generic name Onset Peak Duration
Rapid-acting 10-30 min 30 min-3h 3-5h
Lispro
Aspart
Short-acting 30-60 min 2-5h Upto12h
Regular human
insulin
Intermediate-acting 90 min- 4-12 h Up to 24 h
(NPH) 4 h
NPH human insulin
Basal insulin 45 min- Minimal Up to 24 h
Glargine 4 h peak action
Detemir
Source: Insulin action. 2010 Joslin Diabetes Center. Available from: www.joslin.org/info/insulin_action.html.
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follow-up visits with their diabetes team with sur-
veillance for psychosocial problems, associated
conditions (hypothyroidism, coeliac disease), and
microvascular and macrovascular complications.
Special attention must be paid to those children
and their families, most frequently the youngest
children and adolescents, who have the greatest
difficulty meeting the considerable demands of
their diabetes regimen.

Soon after initial presentation, most patients
enter a transient remission or ‘honeymoon’ phase
when exogenous insulin requirements decrease as
a result of residual B-cell secretion. The duration
of the honeymoon phase is proportional to the age
of the child. Families need to be forewarned of the
natural history of T1IDM so that they do not devel-
op false hope that their child’s diabetes is ‘going
away’.

GLYCAEMIC AND HbA,. TARGETS

The Diabetes Control and Complications Trial (DCCT)

demonstrated conclusively that intensive glycaemic
control delays and prevents the microvascular and
macrovascular complications of T1DM.'8" Intensi-
fication of therapy is associated with an increased
risk of hypoglycaemia that can be a limiting factor in
achieving good metabolic control. Severe hypogly-
caemia in young children has been associated with
mild cognitive deficits later in life, although the
cause-and-effect relationship remains controver-
sial. This demands that age-appropriate targets be
set and that progressively tighter control be sought
as the child grows older. Table 2 summarizes the
glycaemic goals published in the 2008 Clinical Prac-
tice Guidelines of the Canadian Diabetes Associa-
tion.”® Multiple studies attest to the difficulties in
achieving these goals in all children with TIDM. %2

INSULIN REGIMENS

Approaches to insulin therapeutics vary from one
centre to another. Most children and teenagers now
start their treatment with a combination of interme-
diate-acting insulin or basal insulin analogue (insu-
lin glargine or insulin detemir), combined with rap-
id-acting insulin analogues (insulin lispro or insulin
aspart) given two or more times daily, with insulin
doses calculated to match carbohydrate intake and
ambient blood sugar. The choice of regimen should
be tailored to the child’s age, duration of diabetes,
daily routines, targets of metabolic control, and
individual and family preferences.?’ When rigor-
ously applied, this basal-bolus approach can help to
achieve and maintain near-normal glycaemia. See
Table 3 for the onset, peak, and duration of action
of commonly used insulin preparations.
Increasingly, children and teenagers with
T1DM are using continuous subcutaneous insulin
infusion (CSII) pumps.? CSll is a more sophisticated
form of basal-bolus regimen whereby fast-acting
insulin analogue is administered by continuous in-



fusion (basal rate) with intermittent boluses given
before carbohydrate ingestion or to correct hyper-
glycaemia. A systematic review and meta-analysis
of randomized controlled trials comparing CSlI
to multiple daily injection in children with T1DM
found a modest improvement (0.24%) in HbA, in
the CSII group and found no differences in DKA or
severe hypoglycaemia between groups.® Quality of
life and patient satisfaction have been reported to
be at least equal or improved with CSIL.8 The cost of
CSll is considerable and cannot be accommodated
by many families and health-care systems.

BLOOD GLUCOSE MONITORING

Children and adolescents with T1DM are encour-
aged to monitor blood glucose at least four times
per day (before each meal and at bedtime). Main-
tenance of a blood glucose logbook is essential
to follow patterns and to make appropriate dose
adjustments. Continuous glucose monitoring tech-
nologies have been developed and are increasingly
being used in clinical care as an adjunct to intermit-
tent monitoring.?

HbA, is a measure of glycaemic control over
the previous 4-12 weeks, weighted more heavily
toward the most recent 4 weeks. Lower HbA,, val-
ues have been associated with fewer and delayed
microvascular and macrovascular complications.'s"
The goal of diabetes management should be to
maintain the lowest possible HbA,, without severe
or prolonged hypoglycaemia or hyperglycaemia.

NUTRITION

Recommendations for nutritional intake in young
people with T1DM should aim to support optimal
glycaemic control, blood pressure, and lipid profiles,
and fit with the insulin regimen.?* If carbohydrate
counting is used, insulin doses can be calculated
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based on the number of grams of carbohydrates
consumed and on deviation from the target blood
glucose. Nutritional requirements for children with
T1DM do not differ from those of healthy children
and adolescents.”

PHYSICAL ACTIVITY

Physical activity in general leads to increased
glucose utilization, although in some cases rigor-
ous exercise may induce a stress response lead-
ing to hyperglycaemia. For children and teenag-
ers involved in exercise activities, more frequent
monitoring with either insulin dose adjustment or
appropriate food intake are needed to avoid the ex-
treme hypoglycaemia that can occur with activity.
Diabetes should not limit the ability of a child to
participate in sport. Methods for adjusting insulin
and carbohydrate intake to accommodate exercise
have been proposed.??

HYPOGLYCAEMIA

Hypoglycaemia (blood glucose < 3.9 mmol/L or 70
mg/dL) is a common unwanted effect in people
treated with insulin and occurs when there is an im-
balance in insulin dose, food consumed and activity.
Symptoms include autonomic (adrenergic) activa-
tion and/or neurological dysfunction (neuroglycope-
nia).?® Recognition of symptoms of hypoglycaemia
can be difficult in young children with T1DM, and
therefore increased monitoring of blood glucose
when hypoglycaemia might be expected (overnight,
after insulin dose adjustment, strenuous exercise,
or illness) is recommended. Families should have
injectable glucagon at home to treat severe hy-
poglycaemia (coma, seizure, or severe confusion).
Hypoglycaemia has been associated with reduced
cognitive functioning and can, rarely, be a cause of
death in young people with T1DM. Co-morbidities
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such as coeliac disease and Addison’s disease can
increase the risk of hypoglycaemia.

SICK-DAY MANAGEMENT

Diabetes control may deteriorate during periods
of intercurrent illness. llinesses associated with
decreased oral intake may predispose to hypogly-
caemia. Alternatively, the stress of some illnesses
may lead to a vigorous counter-regulatory hormone
response, leading to hyperglycaemia and ketosis.
Frequent monitoring of blood glucose and ketones,
continuation of insulin therapy with appropriate
dose adjustment, and timely emergency depart-
ment attendance for those with repeated vomiting
should help to prevent metabolic deterioration.

ADOLESCENTS WITH T1IDM

Given the association of smoking with both micro-
vascular and macrovascular complications of DM,
adolescents should be counselled in smoking pre-
vention and cessation. It is important to address
the risk of severe hypoglycaemia associated with
an unpredictable daily activity schedule, intensifi-
cation of the insulin regimen, and the effect of alco-
hol and illicit drugs on blood glucose. Adolescents
who plan to or hold a driver’s licence should always
check their blood glucose before driving. Unstable
glycaemic control and severe hypoglycaemic events
may limit their ability legally to obtain or maintain
a driver's licence.

Adolescents should be offered regular sexual
health and contraception counselling. Poorly con-
trolled TIDM is a risk factor for maternal and fetal
complications. Diabetes is not an absolute contrain-
dication to using oral contraception. Depression,
body image concerns, and higher body mass index
percentile in teenage girls with TIDM have been
shown to predict the onset of eating disturbances

and disorders? and should therefore be assessed in
the routine diabetes care in this population. Insulin
omission may be one method by which the teenager
may attempt to control his/her weight.

TRANSITION TO ADULT CARE

The transition period from paediatric to adult DM
care can be a daunting time for the patient and
family. In anticipation of this, adolescents with DM
should be encouraged to take an increasingly ac-
tive role in their diabetes care from an early stage.
Teenagers should also have private time with the
members of the diabetes care team as this pro-
motes independence and responsibility. In the con-
text of universal health-care funding, there is an
increased rate of DM-related hospitalizations in
the 2 years after transition to adult care, although
the risk is less for youth who transfer to a new al-
lied health team but maintain physician continu-
ity.*® Formal transition programmes may facilitate
transfer to adult care and prevent the high rates of
drop-out reported in some centres.

COMPLICATION SURVEILLANCE

Chronic hyperglycaemia is associated with subse-
quent development of microvascular complications
(retinopathy, neuropathy and nephropathy). Tight
metabolic control delays and slows the progres-
sion of these complications. Suboptimal metabolic
control has been shown to have an enduring nega-
tive effect on the development and progression
of microvascular complications even if glycaemic
control is subsequently ameliorated, a phenomenon
termed metabolic memory.®" Other risk factors for
long-term complications include younger age of DM
onset, longer duration of disease, smoking, hyper-
tension, dyslipidaemia, and family history.

DM is also a major risk factor for macrovas-



cular complications (coronary artery, peripheral ar-
tery, and cerebrovascular disease). Cardiovascular
disease is the most important cause of the excess
mortality associated with diabetes. Preventive
measures include maintaining normal blood pres-
sure, correcting dyslipidaemia, avoiding smoking,
and participating in regular exercise.

Recommendations for screening for complica-
tions are summarized by the Canadian Diabetes As-
sociation 2008 Clinical Practice Guidelines.' Trials
are ongoing to determine whether, in addition to
optimizing glycaemic control, pharmacological in-
terventions for high-risk young people with T1DM
will provide cardio-renal protection.® Patient and
family education about complications should begin
early and be ongoing, emphasizing the proven ben-
efit of excellent glycaemic control.

FUTURE DEVELOPMENTS

Pancreatic and islet-cell transplantation has been
performed in adults with TIDM for end-stage renal
disease or persistent metabolic instability. These
procedures carry significant risks related to the pro-
cedures themselves and the need for chronic immu-
nosuppression. Furthermore, only 10% of patients
were insulin-independent at 5 years after islet-cell
transplantation.'

Research to develop an effective extracor-
poreal artificial pancreas is ongoing. This system
involves an insulin pump to deliver insulin, a con-
tinuous glucose sensor, and an effective algorithm
to alter insulin delivery based on real-time glucose
sensor inputs.*®

Other strategies to improve the effectiveness
of subcutaneous insulin action in TIDM have been
proposed, including insulin-sensitizing therapies
such as recombinant human insulin-like growth fac-
tor 1, growth hormone suppressors or antagonists,
and direct insulin-sensitizing agents (metformin,
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thiazolidinediones). Other agents that may improve
postprandial blood glucose, such as amylin ana-
logues (pramlintide), alpha glucosidase inhibitors
(acarbose), and glucagon-like peptide 1 analogues
have also been studied. The long-term safety and
effectiveness of these agents for the management
of TIDM in young people remain uncertain.

CONCLUSION

T1DM in young people remains a common and chal-
lenging condition. Advances continue in the under-
standing of the pathogenesis of DM, especially in
the area of genetic susceptibility. Significant im-
provements have been made in the development of
glucose monitors, insulin formulations and delivery
systems, and the organization of health services.
These substantial advances should be made known
to young people and their families as reason for
hope, and as an impetus to maintain the best possi-
ble metabolic control. A multidisciplinary approach
to the care of young people with T1DM should

e The incidence of type 1 diabetes mellitus (T1DM) is increasing
worldwide at a rate of approximately 3% per year with the great-
est increase in the youngest age group

e Genetic loci associated with T1DM are being discovered by
genome-wide association studies

e In the management of diabetic ketoacidosis, bicarbonate should
be given only in the setting of life-threatening hyperkalaemia,
inotrope-resistant shock, or cardiac arrest

® Despite advances in monitoring devices, insulin preparations and
delivery mechanisms, many children and adolescents (especially)
with T1DM fail to achieve their age-appropriate glycaemic targets

® 0Ongoing research in the area of islet-cell transplantation, closed-
loop insulin delivery systems, and insulin-sensitizing and other
adjunctive agents may lead to improved therapies for the manage-
ment of T1DM in the future
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emphasize optimal metabolic control with minimal
hypoglycaemia, in the context of a healthy and sup-
portive physical and psychosocial environment.
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Rotting Teeth in a Young Girl

Simon Wooley, Bps, MpHC; Kaye Roberts-Thomson, BDSc, MPH

Figure 1

CASE SCENARIO

Tracey, aged 5 years old, was brought in
to my clinic from an outlying rural commu-
nity to receive her immunizations before
starting school. An opportunistic health
check revealed that three of her top front

teeth had rotted away to below the gum
line. She also had several carious teeth to-
wards the back of her mouth. Her mother
denied that Tracey excessively consumed
sweets or sweet drinks, confirmed that
Tracey brushed her teeth and rather de-
fensively asserted that Tracey had been

born with ‘soft teeth’.

How should the current situation

be handled? Will the secondary
dentition suffer?

(Answers on p. 79)
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Bacterial Vaginosis

Phillip Hay, mBBS, FRCP

acterial vaginosis is the most common cause of abnormal vaginal discharge in

women of childbearing age. It is a syndrome of unknown cause characterized by

depletion of the normal Lactobacillus population and an overgrowth of vaginal
anaerobes, accompanied by loss of the usual vaginal acidity. In 1983, the term "bacterial
vaginosis' replaced the older term ‘Gardnerella vaginitis’. This recognized the fact that
many anaerobic or facultative anaerobic bacteria are present and that classical signs of
inflammation are absent.”

Women with symptomatic bacterial vaginosis report an offensive, fishy-smelling
discharge that is most noticeable after unprotected intercourse or at the time of men-
struation. The diagnosis can be confirmed by microscopy + additional tests. About 50%
of cases are asymptomatic. Bacterial vaginosis is associated with infective complica-
tions in pregnancy and following gynaecological surgery, and is a risk factor for the
acquisition of sexually transmitted infections (STIs) including human immunodeficiency
virus (HIV).

EPIDEMIOLOGY

In unselected populations in the UK, the prevalence of bacterial vaginosis is 10-20%,
but it may be as high as 36% in women attending STI clinics and 28% in those seek-
ing elective termination of pregnancy.? A prevalence of more than 50% was reported
in rural Uganda.® The debate about whether bacterial vaginosis is an STl or merely
sexually associated continues. A meta-analysis has concluded that bacterial vagino-
sis has the characteristics of an STI: being associated with partner change and other
STls.* The strongest evidence against it being an STI has come from studies report-
ing similar rates in self-reported virgin and non-virgin women.®”7 This has been chal-



lenged by a detailed study that reported no bacte-
rial vaginosis in women denying any oral or digital
genital contact.® In many studies, it is associated
with black race and intrauterine device use. The
condition often arises spontaneously around
the time of menstruation and may resolve spon-
taneously in mid-cycle. It is not known how often
bacterial vaginosis occurs in post-menopausal
women.

AETIOLOGY AND PATHOGENESIS

Lactobacilli dominate the normal vaginal flora, al-
though other organisms may be present in small
numbers. When bacterial vaginosis develops, the
lactobacilli reduce in concentration and may dis-
appear whilst there is an increased concentration
of anaerobic and facultative anaerobic organisms.
Lactobacilli produce inhibitory mediators including
lactic acid, H,0,, defensins, and bacteriocins. The
triggers for bacterial vaginosis are probably mul-
tiple. An increase in vaginal pH from the normal
3.5-4.5to as high as 7.0 is observed, which reduces
the inhibitory effect of H,0, on anaerobic growth.
Hormonal changes and inoculation with organisms
from a partner might also be important.

The organisms classically associated with
bacterial vaginosis using culture and those more
recently identified using molecular techniques®™
are shown in Table 1. The description of the biofilm
that develops in bacterial vaginosis by Swidsinski
and colleagues places Gardnerella vaginalis once
again at the centre of pathogenesis of bacterial
vaginosis."" In some women, the biofilm covered
the entire biopsy; in others, it was more patchy.
Gardnerella accounted for 90% of bacteria seen in
the biofilm, with Atopobium vaginae the only other
numerically important organism. Lactobacilli pre-
dominated in women with normal flora but did not
form a biofilm.
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Table 1. The organisms classically associated with bacterial
vaginosis using culture are shown in the first column and those

more recently identified through molecular techniques in the
second

Gardnerella vaginalis Atopobium vaginae
Bacteroides (Prevotella) BVAB1-3 (Clostridiales)
Mycoplasma hominis Megasphaera
Mobiluncus species Sneathia

Leptotrichia

Table 2. Composite (Amsel) criteria for the diagnosis of

bacterial vaginosis

e Vaginal pH > 4.5

® Release of a fishy smell on addition of alkali (10% potassium
hydroxide)

e (haracteristic discharge on examination

® Presence of ‘clue cells” on microscopy of vaginal fluid mixed with
normal saline

At least three of the four criteria must be fulfilled to make a

diagnosis of bacterial vaginosis.

DIAGNOSIS

Bacterial vaginosis should be suspected in any
woman presenting with an offensive, typically
fishy-smelling vaginal discharge. Speculum exami-
nation shows a thin, homogeneous, white or yellow
discharge adherent to the walls of the vagina. Am-
sel criteria (Table 2) have been the mainstay of di-
agnosis in settings such as genitourinary medicine
clinics where microscopy can be performed. Epithe-
lial cells covered with so many small bacteria that
the border is fuzzy are termed ‘clue cells’ because
their presence is a clue to the diagnosis.

Any of the Amsel criteria can, however, be mis-
leading:
e The appearance of vaginal secretions may be
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Figure 1. Gram-stained vaginal smear from a woman with normal flora. Epithelial cells and their nuclei can be
seen clearly. Gram-positive rods are typical of lactobacilli.

Figure 2 Gram-stained vaginal smear from a woman with bacterial vaginosis. There are many small bacteria
present, some Gram-positive and some Gram-negative. Large, curved rods, typical of Mobiluncus mulieris, are
present. Clue cells are not part of most scoring systems for bacterial vaginosis, and none are seen in this field.
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altered by factors such as recent intercourse
and douching.

e Both Candida and trichomoniasis can give a
similar clinical appearance.

e A positive potassium hydroxide test may be
found in the presence of semen.

e Vaginal pH may be elevated during menstrua-
tion or by the presence of semen.

e Detection of clue cells is the single most sensi-
tive and specific criterion, but the interpreta-
tion of microscopy is subjective. Debris or de-
generate cells can be mistaken for clue cells,
and lactobacilli sometimes adhere to epithelial
cells in low numbers.

Recent studies have concluded that there is

a continuum from normal Lactobacillus-dominated

flora to "severe bacterial vaginosis’. This is recog-

nized in Gram-stain scoring systems but not with

Amsel criteria. When the history is highly sugges-

tive of the condition but the tests are negative, of-

fer further testing if symptoms return.

Gram Staining

Examination of a Gram-stained vaginal smear is
a quick and relatively simple means of diagnosis.
It enables recognition of intermediate flora, and
stored slides can be subsequently evaluated inde-
pendently in research studies.

Typical lactobacilli are large, Gram-positive
rods with blunt ends. Gardnerellais usually a Gram-
negative coccus. The normal flora includes plentiful
lactobacilli (Figure 1), whereas in bacterial vagino-
sis there are large numbers of Gram-negative cocci
and small rods (Figure 2). Curved rods (Mobiluncus
species) may be present. Recognition of interme-
diate categories can be more difficult and entails
subjective assessment of the morphotypes. Scoring
systems (eg, the Nugent) have attempted to reduce
interobserver variability.”® A simplified scoring sys-
tem (Hay—Ison criteria) has been recommended for
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use in genitourinary medicine clinics in preference
to the Amsel criteria.™

Other Tests

Commercially available tests detect biochemical
changes in vaginal fluid associated with bacterial
vaginosis. However, the relatively high cost of the
currently available tests compared with use of the
Gram stain or Amsel criteria has limited their up-
take. In routine practice, vaginal pH can be meas-
ured using pH-sensitive paper. A pH of less than
4.5 almost excludes bacterial vaginosis. If the pH is
high, a high vaginal swab can be sent to the micro-
biology laboratory for examination by wet mount or
Gram staining.

Recent studies have
concluded that there is a
continuum from normal
Lactobacillus-dominated
flora to ‘severe bacterial

vaginosis’

DIFFERENTIAL DIAGNOSIS
(TABLE 3)

Other common causes of vaginal discharge are
cervicitis caused by Chlamydia or gonorrhoea, can-
didiasis and trichomoniasis, all of which can also
coexist with bacterial vaginosis. In cervicitis, there
may be contact bleeding, and purulent discharge
may be visible in the external os. Candida typi-
cally causes a curd-like discharge and is associated
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Table 3. Differential diagnosis of vaginal discharge

Symptoms and . ge s Bacterial . . . . ere
y P Candidiasis . . Trichomoniasis Cervicitis
signs vaginosis

Itching or soreness ++ - o+ -

Smell

May be ‘yeasty’

Offensive, fishy

May be offensive

Colour White White or yellow Yellow or green Clear or coloured
Consistency Curdy Thin, homogeneous | Thin, homogeneous | Mucoid
Gitier i Puru‘lent mucus at
cervical os
Potassium hydroxide
- ++ + =

test
pH <4.5 4.5-7.0 4.5-7.0 <4.5

. . Microscopy, tests
Confirmation IEres s A Microscopy iciccebriad for Chlamydia and

culture

culture

gonorrhoea
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with itching. Trichomonas causes a more purulent
discharge and is associated with soreness and ery-
thema. These organisms can be sought using spe-
cific diagnostic tests.

MANAGEMENT

Bacterial vaginosis is sometimes distressing and
must be managed with sensitivity. Because it has
a relapsing—remitting course in many women, the
value of treating asymptomatic bacterial vaginosis
has not been established. There is also no evidence
that treatment reduces the prevalence in the com-
munity. Treatment should therefore be prescribed
for control of symptoms and in situations in which
it might prevent complications of a procedure (eg,
termination of pregnancy) or in pregnancy.

Antibiotics

Antibiotics targeting anaerobic organisms should
be effective in bacterial vaginosis. Metronidazole
and clindamycin are obvious choices. The standard
treatment for bacterial vaginosis is metronida-

zole, 400 mg orally 12-hourly for 5—7 days.™™ An
alternative is a 2-g single dose, or tinidazole 2 g
which is more expensive. The cure rate immediately
after treatment with metronidazole is up to 95%,
but after 4 weeks this declines to 80% in open-
label studies and less than 70% in blinded
studies."”

Topical treatments with intravaginal 2% clin-
damycin cream or 0.75% metronidazole gels are
licensed for the treatment of bacterial vaginosis.
They are more expensive than oral metronidazole
but have similar efficacy and can be useful when

systemic treatment is not desirable.

Adverse Effects of Treatment

Oral metronidazole is associated with nausea, a
metallic taste, and alcohol intolerance. Allergic
rashes occur occasionally. Initial concerns about
potential teratogenicity have not been substanti-
ated, and metronidazole can be used in pregnan-
cy.’® Oral clindamycin can induce rashes and occa-
sionally pseudomembranous colitis. About 10% of
women develop symptomatic candidiasis following



treatment of bacterial vaginosis.

Male Partners

Four double-blind, placebo-controlled trials have
failed to show any difference in bacterial vagino-
sis relapse rates following treatment of male part-
ners with metronidazole, tinidazole or clindamycin.
Many physicians advocate screening for STls in the
partners of women with recurrent bacterial vagino-
sis, but this is not based on prospective studies.

Alternative Treatments

Probiotics and prehiotics have been studied as a
treatment for gastrointestinal conditions. Vaginal
lactobacilli differ from those considered optimal for
the gut, but several vaginal strains are now avail-
able. Another approach is to use lactic acid gel
to acidify the vagina. Both approaches have been
evaluated in small studies of variable quality, so
there is insufficient evidence to support their rou-
tine use in current guidelines.™2

Relapses

In some women, bacterial vaginosis recurs fre-
quently following treatment. Management of such
cases is difficult. It is reasonable to screen the
sex partner for infections. If available, the probiot-
ics or lactic acid gel may help to prevent relapse,
otherwise regular antibiotic treatment is the only
option. One study showed that use of metronida-
zole gel twice weekly reduced the rate of relapse,
although it was associated with increased rates of
candidiasis.?' The author usually prescribes metro-
nidazole in the dosage and preparation preferred by
the woman to self-treat at the first sign of relapse,
accompanied by an antifungal agent if there is a
history of candidiasis.

Patient Advice and Self-help
Vaginal douching and the use of shower gel and
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Bacterial vaginosis is sometimes distressing and must be
managed with sensitivity.

bubble bath should be avoided. If the woman wash-
es her hair in the shower, she should avoid con-
tact between the shampoo and the vulval area. It is
sensible to use condoms with new sex partners to
protect against infections, possibly including bacte-
rial vaginosis.

COMPLICATIONS

Pregnancy

Bacterial vaginosis is associated with second-tri-
mester miscarriage and preterm birth. The reported
odds ratio is 1.4—7.0. It is thought that women with
bacterial vaginosis are at increased risk of cho-
rioamnionitis, which can stimulate preterm birth
through the release of proinflammatory cytokines.?
Several studies have assessed the value of screen-
ing for and treatment of bacterial vaginosis in pre-
venting adverse outcomes in pregnancy. The results
have been variable; some studies showed a benefit
with treatment in terms of reducing preterm birth
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Molecular techniques have identified several new organisms in
bacterial vaginosis, including Atopobium vaginae

The description of a vaginal biofilm containing predominantly
Gardnerella vaginalis places the organism as central in pathogen-
esis again

The biofilm also offers the opportunity to study potential new
treatments for bacterial vaginosis

Probiotics and lactic acid gels need further study as alternative
treatments to antibiotics

Practice points

Metronidazole 400 mg twice daily for 5-7 days remains the first-
line treatment for bacterial vaginosis

The frequency of recurrence can be reduced by reqular application
of 0.75% metronidazole gel

Routine screening and treatment in pregnancy to prevent preterm
birth are not recommended, but symptomatic women should be

treated
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rates, but the largest study to date showed no ben-
efit from treatment with short courses of metro-
nidazole.” On the basis of these studies, it cannot
be concluded that antibiotic treatment of bacterial
vaginosis in pregnancy will universally reduce the
incidence of preterm birth. This was confirmed by
the most recent Cochrane review.?

Termination of Pregnancy

Women infected with Chlamydia trachomatis who
undergo elective termination of pregnancy are
at high risk of endometritis and pelvic inflamma-
tory disease. Bacterial vaginosis also confers an
increased risk and may be present in almost 30%
of such women. A double-blind, placebo-controlled
trial in Sweden showed that the risk of endometri-

Because the aetiology
of bacterial vaginosis
is not fully understood,
it is not known

how to prevent it

tis in women without Chlamydia was 12.2% in a
placebo-treated group and 3.8% in those prescribed
oral metronidazole before termination.”® A more re-
cent randomized controlled trial in Sweden found
a fourfold reduction in infective complications with
clindamycin cream compared with placebo.?

Other Gynaecological Surgery

Bacterial vaginosis has been associated with vagi-
nal cuff cellulitis, wound infection and abscess
formation after hysterectomy. No randomized trials
have been performed to investigate the value of
screening and treatment before such surgery. The
potential role of bacterial vaginosis in infections
following intrauterine device insertion, hysteros-
copy, and dilatation and curettage has not been
systematically studied.

HIV and STls
HIV has spread rapidly through sub-Saharan Africa



and South East Asia in the last two decades. Initial
reports identified genital ulcer STIs as co-factors
for transmission. Bacterial vaginosis emerged as a
cofactor for HIV acquisition in the Rakai study in ru-
ral Uganda.? A study of pregnant women in Malawi
reported bacterial vaginosis to be associated with
HIV acquisition during pregnancy and the postnatal
period.?” Potential mechanisms by which bacterial
vaginosis might increase HIV transmission include
effects on local immune mediators. Additionally,
hydrogen peroxide produced by lactobacilli can in-
hibit HIV in vitro and is absent in most women with
bacterial vaginosis. If bacterial vaginosis is estab-
lished as an important risk factor for HIV spread,
its control will become an important public health
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PREVENTION

Because the aetiology of bacterial vaginosis is not
fully understood, it is not known how to prevent
it. Antibiotics inhibit growth of the anaerobes but
do not necessarily eliminate the factors that led to
the development of bacterial vaginosis; therefore,
relapse is relatively common. In the Rakai study,
intermittent 'mass treatment’, which included a
course of metronidazole, did not reduce the preva-
lence of bacterial vaginosis, except in pregnant
women.®

© 2010 Elsevier Ltd. Initially published in Medicine 2010;38(6):
281-285.

issue in many countries.

Bacterial vaginosis has also been associated

with an increased incidence of non-gonococcal ure-

thritis in male partners.
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Atopic Dermatitis
in Children:
A Practical Approach
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EPIDEMIOLOGY

Atopic dermatitis (AD) is a chronic pruritic, inflammatory, skin disease that typically
begins in early childhood. AD is one of the most common skin disorders in children.
Prevalence in children in UK is up to 20%. Disease onset typically occurs by 6 months of
age in 45%, by 1 year of age in 60%, and by 5 years of age in 85% of affected infants
and children. Up to 70% of children have a spontaneous remission before adolescence.

The prevalence of AD in children has increased steadily over the last three decades
of the 20th century. This is paralleled by increases in the prevalence of asthma, allergic
rhinoconjunctivitis, eosinophilic oesophagitis, and gastroenteritis.

However, recent data suggests that AD and hay fever prevalence might have lev-
elled off or decreased over the last 10 years in those aged 12 years or older, whereas
it continues to increase in younger children. Migrant studies reveal that AD prevalence
increases in populations that move from an area of low to high prevalence, supporting
the role of environmental factors in the expression of AD.

AD, asthma and allergic rhinitis are known as the ‘atopic triad". The concept of
‘atopic march’ evolved from clustering of these conditions in the same individuals and
families. AD is frequently the first disorder of the atopic triad. It is possible that epicu-
taneous sensitization to allergens predisposes to development of asthma and allergic
rhinitis. In a large multicentre study, by 5 years of age, 50% of children with early AD
and a strong family history of allergy had allergic airway disease or asthma compared
with 12% in patients without AD or a family history of atopy.



IMPACT ON THE CHILD AND FAMILY

AD has the potential to be a major handicap with
considerable personal, social and financial con-
sequences. In children with AD, quality of life is
impaired owing to pruritus, sleep disturbance,
pain, irritability, restricted activities, and adverse
social interactions. Severe AD may result in poor
school performance, behavioural problems, low
self-esteem, and decreased participation in sport
and other social activities. Parents of children with
moderate to severe AD experience sleep distur-
bance, exhaustion, frustration, and worry owing to
their child’s disease. The family stress related to
the care of children with moderate or severe AD is
significantly greater than that of the care of chil-
dren with type 1 diabetes mellitus.

AETIOLOGY

The pathophysiology of AD is not completely under-
stood. Complex interaction of defects in skin bar-
rier function, host immune response, environmental
factors and infectious agents in a genetically sus-
ceptible individual are thought to result in AD.

The concordance rate for AD is higher among
monozygotic twins (77%) than among dizygotic
twins (15%). Parental atopy, in particular AD, is
significantly associated with the manifestation and
severity of early AD in children.

Defective epidermal barrier function is a hall-
mark of AD. This results in increased trans-epi-
dermal water loss and dry skin. It will also allow
increased trans-epidermal penetration of environ-
mental allergens and triggers inflammation. Muta-
tions in the genes coding for filaggrin, a key protein
in barrier function, might play an important part in
early-onset AD and asthma. Filaggrin mutations
are identified in 30% of European patients with
AD. Reduced ceramide levels, and genetic varia-
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Figure 1. Erythematous papules and plaques with background
oedema typical of infantile atopic dermatitis.

Figure 2. Dry scaly lesions on the scalp. May overlap with
seborrhoeic dermatitis.
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Figure 3. Atopic dermatitis on extensor surface of extremities.
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tion in stratum corneum tryptic enzyme and epi-
dermal collagen may also play a role. Exogenous
proteases from Staphylococcus aureus and house
dust mites, and the use of soaps and detergents
further damage the barrier function.

Defective barrier function allows penetra-
tion of high-molecular-weight allergens in pollens,
house dust mite products, microbes, and food.
Early-onset AD usually emerges in the absence
of detectable IgE-mediated allergic sensitization.
IgE-mediated sensitization occurs several weeks
or months later. Antigen-specific IgE is the major
recognition structure for allergens on basophils and

Figure 4. Lichenified plaques on
cubital fossae.

mast cells. Keratinocytes in atopic skin produce cy-
tokines that signal dendritic cells to drive helper T-
cell (Th)2 polarization. Inflammation in AD is bipha-
sic; an initial Th2 phase precedes a chronic phase
in which ThO cells and Th1 cells are predominant.
S aureus colonization with or without clini-
cal signs of infection occurs in more than 90% of
patients with AD and contributes to the severity of
inflammation. Scratching increases the binding of
S aureus to skin. S aureus enterotoxins increase
the inflammation in AD and provoke the generation
of enterotoxin-specific IgE, which correlates with
the severity of disease. Enterotoxins also contrib-



Figure 6. Nummular lesions on the
trunk.

ute to emergence of resistance to topical corticos-
teroid (TCS) treatment.

The cytokines generated during inflammation
in AD downregulate the natural production of an-
timicrobial peptides in the epidermis — cathelicidin
and defensin. This results in increased suscepti-
bility to colonization with Staphylococcus and the
yeast Malassezia furfur, the latter plays an impor-
tant role in head and neck eczema. Patients with
AD are predisposed to eczema herpeticum and ec-
zema vaccinatum because of a reduced production
of cathelicidin, which has potent antiviral activity.

The underlying mechanisms for pruritus, the
most important symptom of AD, are not known. An-
tihistamines are not always effective in relieving
the pruritus. This argues against a prominent role
for histamine in causing AD-related pruritus. Neu-
ropeptides, proteases, kinins and cytokines may
play an important role in inducing pruritus.

AD is more prevalent in urban, nuclear fami-
lies compared with rural areas. The ‘hygiene hy-
pothesis’ postulates that declining family size,
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Figure 7. Atopic dermatitis with secondary infection.

improvement in personal amenities and higher
standards of the personal cleanliness have reduced
the opportunity for infections in young children and
increased susceptibility to AD.

Clinical Features
During the first few months of life, AD typically af-
fects face and scalp. Intensely pruritic erythema-
tous papules affect cheeks and forehead (Figure 1).
Periorbital and perioral areas are relatively spared.
The lesions show significant oedema, leading to
oozing and crusting unrelated to secondary infec-
tion. Flare-up of lesions around mouth is common
with teething and initiation of solid foods. This
is probably due to irritation caused by saliva and
foods. It is important to keep in mind contact urti-
caria to food when the lesions are predominantly
around mouth. Pruritus and dry scaling of scalp are
common (Figure 2). The scalp lesions may represent
overlap with seborrhoeic dermatitis.

The lesions may remain localized to the face
or extend to the trunk and extensor aspects of the

T T R -

JPOG MAR/APR 2012 « 71



PAEDIATRICS | PEER REVIEWED

Table 1. Clinical features seen with increased frequency in

children with atopic dermatitis

Keratosis pilaris

Follicular-based keratotic papules;
lateral aspects of face, extensor
aspects of arms, and anterior thighs

Lichen spinulosus

Round collections of numerous, tiny,
skin-coloured to hypopigmented dry
spiny papules

Pityriasis alba

= 1 cm hypopigmented patches,
sometimes with fine scale; especially
on face, upper arms

Hyperlinear palms

Accentuated markings on the palms
and soles

Atopic pleat
Morgan fold)

(Dennie-  Groove of the lower eyelid; often

present from infancy

Allergic shiners

Slate-grey to violaceous infraorbital
discolouration with or without swell-
ing

White dermographism

Paradoxical blanching of skin on
stroking firmly with a blunt pointed
object

Figure 8. Eczema herpeticum.
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extremities. By 8-10 months of age, the extensor

surface of the arms and legs are involved, perhaps
because of the friction associated with crawling
(Figure 3). The lesions on the trunk and extremi-

ties are often symmetric, scattered, ill-defined
erythematous patches. AD typically spares diaper
area. This is because of the combination of in-
creased hydration in the diaper area, protection
from triggers by the diaper, and inaccessibility to
scratching and rubbing.

Involvement of the antecubital and popliteal
fossae, hands, feet, ankles, wrist periorbital area,
perioral area, and neck is more common in older
children and adolescents (Figure 4). However, these
sites might also be affected in infants and young
children. Older children are less likely to have the
exudative lesions of infancy and, instead, exhibit
more lichenified papules and plaques representing
more chronic disease (Figure 5). Alhough flexural
areas are commonly involved, some children show
an ‘inverse’ pattern with primarily involvement of
extensor areas.

In children 1 year of age or older, coin-shaped,
sharply defined erythematous scaly plaques (num-
mular lesion — Figure 6) might accompany the more
typical dry scaling erythematous patches of AD. It is
important not to confuse them with tinea corporis.
Nummular lesions tend to be more recalcitrant to
topical therapy and are frequently secondarily in-
fected. In Africaribbean children, the lesions of AD
are often more papular (follicular AD).

Generalized dry skin (xerosis) is common. Pru-
ritus is frequently severe, leading to sleep distur-
bances. Lymphadenopathy in the severely affected
area may be prominent owing to inflammation and
secondary bacterial infection.

Post-inflammatory hypopigmentation or hy-
perpigmentation is common, especially in darker
skinned children. Hyperpigmentation is particularly
common in lichenified areas. The pigmentary chang-
es are transient and are reversible when the under-
lying inflammation is controlled. Scarring is not a
prominent feature but might result from secondary
infection and deeply excoriated areas.
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Table 2. UK Working Party’s diagnostic criteria for atopic dermatitis

Must have

Plus three or more of the following

An itchy skin condition (or parental report of scratching or rubbing in a child)

1. History of involvement of the skin creases such as folds of elbows, behind the knees, fronts of ankles, or around
the neck (including cheeks in children under 10).

2. A personal history of asthma or hay fever (or history of atopic disease in a first-degree relative in children under 4).
3. A history of a general dry skin in the last year.

4. \lisible flexural eczema (or eczema involving the cheeks/forehead and outer limbs in children under 4).

5. Onset under the age of 2 (not used if child is under 4).

Several clinical signs (Table 1) are seen with
increased frequency in children with AD, although
they do occur in non-atopic children.

Repeated S aureus infections are common
(Figure 7). S aureus infections are characterized
by intense erythema, exudation, crusting, and pus-
tules. Beta-haemolytic streptococcal infections can
present with similar clinical features and require
prompt treatment with systemic antibiotics. During
infective episodes, patients might experience flare-
up of AD or fail to respond to appropriate therapy.
Children with AD are also prone to disseminated
viral infections. Molluscum contagiosum, a com-
mon cutaneous viral infection in children, tends to
be more disseminated and difficult to treat. Mollus-
cum contagiosum lesions are often associated with
pruritus and eczema around them, and also cause
flare-up of AD.

Eczema herpeticum (Kaposi's varicelliform
eruption) is an explosive development of vesiculo-
pustular eruption in the patches of AD, secondary to
herpes simplex virus infection (Figure 8). Clustering
and umbilication of vesicles are characteristic. Ec-
zema vaccinatum is disseminated vaccinia viral le-
sions, due to accidental infection with vaccinia virus
when children come in contact with adults receiving
small pox vaccination.

Figure 9. Management strategy for atopic dermatitis (AD)

(adopted from Akdis et al).

Step ) _

TCS = topical corticosteroids; TCI = topical calcineurin inhibitors; CyA = cyclosporin A; UV = ultraviolet.

Recalcitrant, severe AD

sff steps
Moderate to severe AD & HHI“““ ]
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I 6§
A3
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|
Mild to moderate AD Mg

Dry skin only

Diagnosis
Diagnosis is often clinical, based on morphology
and distribution of lesions, pruritus and chronicity
of the disease. It is important to keep scabies in
mind in a child presenting with generalized pruritic
rash. Absence of xerosis in the background skin is
a clue to scabies. Various diagnostic criteria have
been proposed. Table 2 lists the UK Working Party’s
diagnostic criteria.

Positive bacterial cultures in the right clinical
context are helpful in diagnosing S aureus infec-
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Table 3. Potential triggers for atopic dermatitis

e Infections

e Food allergens

e Harsh detergents/soaps, toiletries containing alcohol, astrin-
gents, or fragrances

e Abrasive clothing (wool or synthetics)

e Inhalant allergens - dust mite, animal dander, pollen

e Qverheating/sweating
e Psychological stress
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tion. Direct fluorescent assay helps in rapid diag-
nosis of eczema herpeticum while viral cultures are
confirmatory. When these tests are not available,
smears taken by scraping the floor of the vesicle
show multinucleate viral giant cells. Biopsy is rare-
ly performed for diagnosis of AD. When diagnosis is
in doubt, histology of skin biopsy shows spongiotic
dermatitis.

MANAGEMENT

Developing good rapport with the child and the
family is the cornerstone of successful manage-
ment of AD. Any management decisions have to be
made in agreement with the family. This will help
ensure compliance with the treatment. Step-wise
treatment strategy is depicted in Figure 9. Chronic-
ity of AD, punctuated with flare-ups and secondary
infections are frustrating for the child and the par-
ents. Educating the family about the nature of the
disease and setting the realistic expectations about
the treatment outcomes are crucial. Age-appropri-
ate educational sessions for parents are shown to
improve objective severity of eczema and quality of
life scores. A team approach with doctor and nurse
experienced in the management of AD works well.

Psychological support from the health-care
professionals, family, school and support groups

is important. Recognition of psychological factors
and involvement of child psychologist will go a long
way in reducing the stress involved in coping with a
chronic condition like AD.

Avoidance of Triggers

Potential triggers for AD vary among patients. Com-
mon triggers are listed in Table 3. Substitution of
soaps and detergents with bath emollients and
emollient-based soap substitutes prevent further
dryness and damage to the epidermal barrier. Early
recognition and treatment of infections help pre-
vent flare-ups. Oral antihistamines are beneficial
when aeroallergens are suspected to be trigger-
ing AD, particularly when associated with allergic
rhinitis. It is important to emphasize that avoidance
of triggers may result in improvement in AD but not
complete cure.

Food allergy may be associated with AD in
up to 30% of patients. Food allergy should be con-
sidered in children who have reacted previously
to a food with immediate symptoms or in infants
and young children with moderate to severe atopic
eczema that has not been controlled by optimum
management, particularly if associated with gut
dysmotility or failure to thrive. Careful history and
food diaries are essential. Specific serum IgE for
food and skin prick tests in the context of a thor-
ough allergy history might be helpful, although
some cases are not IgE-mediated. A positive IgE
or skin prick test does not necessarily indicate an
underlying ongoing allergy and might be represent-
ing past sensitization. Atopy patch testing might be
useful in some cases with suspected allergy to cow's
milk, egg or soya. Dietary restrictions should only be
recommended in cases of an established diagnosis
of food hypersensitivity. A therapeutic/diagnostic
trial of food exclusion might be justified and is easier
to try in infants owing to the limited dietary variety
required at that age and, generally speaking, accept-



ance of alternative milk products. Parents should be
cautioned against uncontrolled restriction diets. Chil-
dren with eczema who are suspected of having food
allergy as a trigger might benefit from being reviewed
in a paediatric clinic with a special interest in allergy.
An involvement of a paediatric dietician is crucial.

The role of breastfeeding in the prevention of
AD is debatable. Exclusive breastfeeding for the first
4 months decreases the cumulative incidence of AD
in the first 2 years of age in high-risk infants. Exclu-
sive breastfeeding beyond 4 months does not confer
specific additional benefit. There is lack of evidence
for the role of maternal diet during pregnancy or lac-
tation.

There is no evidence to support delayed intro-
duction of solid foods beyond the sixth month of life
having an impact on AD and atopic sensitization at
2 years of age. This applies for foods thought to
be highly allergenic such as cow's milk, fish, eggs
and peanuts. Data on the role of probiotics in the
prevention of AD in high-risk infants are conflicting.
Further studies are needed to clarify this issue.

Emollients

Regular application of emollients remains the
mainstay of general management of AD. Emollients
reduce dryness of skin, reduce trans-epidermal
water loss and also help in reducing pruritus and
inflammation. It is important to stress that emol-
lients need to be applied continuously even when
the skin is not inflamed. The choice of the emol-
lient depends on the individual skin status, time of
the day, and seasonal and climatic conditions. Oint-
ments tend to be greasy, while creams and lotions
are cosmetically more appealing for application
during daytime. A combination of cream/lotion dur-
ing the day and ointment during night is useful, par-
ticularly in adolescents. In our clinic, patients are
asked to try samples of emollients and prescription
is issued for the emollient of patient’s choice. Re-
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cently, several emollients with ingredients claimed
to have anti-inflammatory properties have been in-
troduced as steroid-sparing agents. Further studies
are needed to establish the role of these products
in the management of AD.

Bathing

Bathing in lukewarm water with a bath emollient is
helpful in skin hydration and removal of exudates
and crusts. However, prolonged bathing in very hot
water with strong detergent or bubble baths cause
further dryness of the skin. Application of emollient
immediately after the bath (‘soak and seal’) pre-
vents drying up of skin. After bath, gently pat the
skin dry with a towel, rather than rubbing.

In patients with repeated S aureus infections,
chlorine in swimming pool water is beneficial in
reducing S aureus colonization. Swimming for 20
minutes three times a week is helpful. If this is
not practical, a ‘swimming pool’ can be created at
home by adding a small amount of household bleach
to bath water. Bleach baths reduce the number of
infections and the need for antibiotics. Long-term
bleach baths, in addition to intermittent intranasal
mupirocin ointment, are also shown to reduce the
severity of eczema by reducing S aureus infection
and colonization. However, an emollient needs to
be applied immediately after coming out of the pool
to prevent dryness of skin.

Topical Corticosteroids

Topical corticosteroids remain the first-line treat-
ment for control of flare-ups. TCSs have anti-in-
flammatory, anti-proliferative, immunosuppressive,
and vasoconstrictive actions. The current British
system of classification stratifies TCSs into four
groups based on the vasoconstrictor assay: mild,
moderate, potent and very potent. The difference in
potency between groups is often dramatic. Clobeta-
sol propionate 0.05% ointment (very potent) is
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~1,800 times more potent than hydrocortisone 1%
ointment (mild).

A potent TCS can be used intermittently for
short periods of time to control the flare-ups. Al-
ternatively, an initial therapy with a potent TCS,
followed by changeover to low-potency preparation
for longer period is also effective. The choice of
an adequate vehicle is important to achieve opti-
mal therapeutic effect. Ointments are preferred for
treatment of dry lichenified patches as they are as-
sociated with better penetration and efficacy. TCS
preparations should be applied no more than twice
daily. Only mild to moderately potent preparations
should be used on genital, facial and intertriginous
areas. Intermittent twice weekly application of flu-
ticasone propionate 0.05% cream up to 24 weeks is
shown to reduce the number of flare-ups.

TCSs are also used sequentially with topical
calcineurin inhibitors (TCls). Initial control of flare-
up with TCS is followed by 2—3 times a week appli-
cation of TCI for a period of up to 1 year to maintain
remission.

Children with atopic eczema and their caregiv-
ers should be informed that TCSs and TCls should
be applied only to areas of active atopic eczema,
which may include areas of broken skin.

Prolonged use of TCSs might result in loss of
efficacy by ‘tachyphylaxis’. S aureus enterotoxin
contributes to the emergence of resistance to TCSs.
Prolonged use of potent TCSs is associated with lo-
cal and systemic side effects. Local side effects in-
clude atrophy, telangiectasia, striae, hypopigmen-
tation, rosacea, perioral dermatitis, acne, cataracts,
and glaucoma. Systemic absorption might result
in suppression of hypothalamic-pituitary-adrenal
axis, Cushing’s syndrome, growth retardation, and
reduced bone mineral density. However, these com-
plications are rare when TCSs are used judiciously.
Concerns about adverse effects have resulted in
‘steroid phobia’ in parents. Addressing these con-

cerns is important to ensure compliance and avoid
suboptimal treatment. Relatively new TCS prepara-
tions like mometasone furoate and fluticasone pro-
pionate have lower atrophogenic potential.

Topical Calcineurin Inhibitors

Tacrolimus 0.03% ointment and pimecrolimus 1%
cream are approved for second-line treatment of
moderate to severe AD in children above 2 years of
age for short-term continuous use (up to 6 weeks)
and long-term non-continuous use (up to 12 months).
They provide an effective, steroid-free therapeutic
alternative in the management of AD. TCls block
the production and release of proinflammatory cy-
tokines after antigen-specific or non-specific ac-
tivation of T cells and mast cells. Sequential use
of TCIs with TCSs reduces the number of flare-ups.
Clearance of patches of eczema by application of
appropriate-strength TCSs for few days is followed
by application of tacrolimus 0.03% ointment twice
daily for 2—6 weeks. After this period, if skin lesions
remain well controlled, the frequency of topical tac-
rolimus is reduced to two or three times a week for
a period of up to 12 months.

A frequently observed side effect is transient
burning sensation at the application site. However,
with continued use, this sensation will subside.
TCls are not associated with atrophy as they do not
inhibit collagen synthesis. Therefore, they are use-
ful treatment options for sensitive skin areas such
as face and intertriginous area. TCls are not asso-
ciated with increased incidence of bacterial infec-
tions, but they should not be used in the presence of
infection. One study showed slightly increased risk
of herpes simplex virus infection. TCIs have high
molecular weight (more than 800 kDa). Molecules
above 500 kDa have limited potential for systemic
absorption. Repeated studies involving much higher
concentrations of TCls failed to show systemic ab-
sorption. Concerns about lymphomas and systemic



malignancy have not been substantiated by large
population-based studies. However, effects of long-
term use of TCls on immune surveillance in the skin
are not known. Long-term follow-up studies and
careful photo-protection measures are advisable.

Application of topical agents is time-con-
suming, and some of the topical preparations can
sting particularly during acute flare-ups. Both the
child and parents need constant encouragement
and advice on quantity of medication to be used.
The fingertip unit (FTU), defined as the amount of
topical medication extending from the tip to the
distal interphalangeal crease on the palmar aspect
of the index finger, is a useful guide to estimate
the amount of topical medication needed to cover a
given area. One FTU is 0.5 g of ointment or cream.
One FTU is sufficient to cover an area of two adult
hand areas.

Adjunctive Therapy

Sedating antihistamines such as hydroxyzine and
chlorpheniramine maleate are useful in improving
sleep during flare-ups, although they probably do
not have direct effects on the pruritus associated
with AD. Non-sedating antihistamines are less use-
ful for relieving pruritus. However, they may benefit
patients with allergic triggers. Anecdotally, mela-
tonin has been beneficial in some cases.

Antimicrobial Agents

The skin of children with AD is heavily colonized
with S aureus, and infections are frequent. Prompt
recognition and treatment with topical and oral
antibiotics will help clear the infection and control
the flare-up of AD. Topical antibiotics should be
used with caution to prevent emergence of resist-
ant strains and contact sensitization. Fusidic acid
resistance remains high in spite of local community
guidelines to restrict the use of this topical antibi-
otic. Topical emollients with antiseptics may help
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reduce colonization of S aureus.

Bleach baths in addition to topical nasal mupi-
rocin will help reduce the number of infections and
need for antibiotics. Viral and fungal infections
need to be recognized early and treated promptly to
prevent dissemination.

Wet Wraps

Wet wraps are useful in treating the refractory ar-
eas, particularly on the limbs. Wet wraps increase
skin hydration, promote penetration of topical
medications, and serve as an effective barrier to
scratching. A wide variety of wet-wrap techniques
have been used. Wet wraps with once-daily appli-
cation of TCSs is an effective short-term interven-
tion. Incorrect use of wet wraps may cause mac-
eration of the skin and secondary infections, or
promote skin dryness. Patient education and close
supervision by experienced medical staff are essen-
tial. Wet wraps should not be used in the presence
of infection.

Systemic Therapies

Second-line therapies in the form of phototherapy
or systemic immunomodulatory medications such
as prednisolone, cyclosporine, azathioprine, and
mycophenolate are reserved for severe AD not re-
sponding to optimum topical therapy. As these mo-
dalities involve frequent visits to the hospital and
blood tests for monitoring side effects, risks and
benefits have to be discussed in detail and parents
be given sufficient time to make decisions. Printed
information leaflets available on the British Associ-
ation of Dermatology website (www.bad.org.uk) are
useful. Such treatments are initiated after involving
a dermatologist.

CONCLUSIONS

AD is a common, chronic skin disease that starts
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Learning points

relapses.

(AD).

reactions.

® Moisturizing the skin with regular daily topical emollients
would help to reduce itching and minimize the frequency of

¢ Intermittent topical corticosteroids (TCSs) are the main anti-
inflammatory agents in the management of atopic dermatitis

e The use of topical calcineurin inhibitors (TCIs) would
decrease the need for TCSs. Concern about skin cancer from
TCIs seems unfounded, but a careful approach with dose and
duration is always prudent.

e Under-treatment, usually through fear of side effects, is
harmful and leaves the child in distress continuously.

e Management should include a holistic approach.

e Children with difficult AD and certainly those that might
require systemic therapy should be reviewed by a dermatolo-
gist with expertise in children’s eczema.

® Food allergy should be sought for especially in the first 2
years of life and mainly in those with a severe degree of AD
and/or those with concomitant history of immediate
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early in life and can adversely affect a child's overall
health and development. Regular use of emollients
and intermittent use of TCSs remain the corner-
stone of therapy. TCls have been shown to provide
an effective, steroid-sparing alternative for appro-
priate patients, particularly those who are prone to
frequent flares and need AD treatment in sensitive
skin areas. In conjunction with these pharmacologi-
cal treatments, the overall management depends
on (1) educating caregivers about AD's chronic,
unpredictable course characterized by flares that
can occur despite best efforts; (2) appreciating the
compromised epidermal barrier and the importance
of proper skin care; (3) approaching trigger avoid-
ance carefully and with the understanding that, in
general, AD is a multifactorial disease; and (4) us-
ing a team-oriented approach that includes primary
care physicians, specialists, nurses, psychologists,
behavioural therapists, and other health-care pro-

fessionals to better achieve long-term success for
patients with AD.
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Rotting Teeth in a Young Girl

Simon Wooley, Bps, MpHC; Kaye Roberts-Thomson, BDSc, MPH

COMMENTARY

This case is a stark reminder that few
preschool children access dental care,
this being especially difficult in rural and
remote areas. All GPs and other health
providers who are visited for health and
immunization checks can play a key role in
the prevention and management of dental
caries (tooth decay) in this age group.

To this end, the ‘lift the lip" strategy
was introduced by the South Australian
Dental Service and has been adopted in
other states and territories as a response
to the decline in oral health of children,
and to improve the early identification and
referral (to public or private practition-
ers) of children experiencing tooth decay
(see www.sadental.sa.gov.au for details,
including a photographic guide/tool to as-
sist caries identification). In 2008/2009,
28,000 Australian children, 8,000 of
whom were younger than 5 years of age,
were hospitalized for dental extractions
and restorations, most of which were
preventable.

In the case scenario presented here,
the first priority is to highlight to Tracey's
mother the need for prompt dental referral
and assessment. Treatment recommended
by a dental practitioner would be subject
to a detailed history and examination,
including assessment of the expected ex-
foliation of the deciduous teeth in ques-
tion, the severity and extent of the decay

in general, and the ability of the child to
cope with treatment in the dental chair.
The need for a general anaesthetic is a
real possibility.

It is also a timely opportunity to in-
troduce information about the causes and
prevention of tooth decay in general and
early childhood caries (or baby bottle car-

ies/decay) with the parent and child in
a non-blaming manner. This information
would be reinforced by the dental clini-
cian. Early childhood caries generally
affects the upper front deciduous teeth
but can affect all teeth. It is typically as-
sociated with prolonged exposure (such
as comfort sucking while sleeping) to
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a sweet drink (eg, soft drink, cordial,
juice).

Almost 44% of 5-year-olds in Aus-
tralia have tooth decay. Of the total
incidence of tooth decay, 80% is experi-
enced by 20% of young children (those
under the age of 6 years). Decay is a
dynamic process of demineralization/

remineralization, which is potentially
reversible when confined to enamel,
the outer layer of the tooth. The model
of decay as a ‘balance’ between dem-
(risk factors) and

ineralization rem-

ineralization  (protective  factors) of
teeth is useful. The aim is to minimize
the risk factor exposure and maximize
the protective factors — that is, to tip
the ‘balance’ in favour of remineralization.

Risk or

include:

demineralization factors

e a high frequency or prolonged con-
sumption of fermentable carbohy-
drates and sugary foods or drinks

e comfort sucking with a sweet drink
(even plain milk), particularly sleeping
with a bottle

e delaying commencement of tooth
brushing with a junior fluoride tooth-
paste; this should begin at 18 months
of age

e inadequate oral hygiene and plaque
removal; parents should assist chil-
dren with brushing up to about the
age of 8 years.
Protective or remineralization factors

include the following:

e tap water is the best drink (fluoridat-
ed ideally) to satisfy thirst

e after 6 months of age, infant-feeding
cups rather than infant-feeding bot-
tles are preferred for drinks other than
formula or breast milk
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e twice daily plague removal with a
soft brush and junior fluoride tooth-
paste (from 18 months to 6 years);
adult toothpaste should be used from
6 years of age

e children should be told to spit but not
rinse after brushing to maximize the
fluoride benefit from toothpaste

e professionally applied fluoride agents
such as fluoride varnish should be
used in children at high risk of tooth
decay

e fissure sealing of selected teeth is
recommended.

Although uncommon, an abscessed
deciduous tooth has the potential to affect
the development of the permanent succes-
sor, subject to the severity and timing of
the infection to coincide with the develop-
ment of the successor crown. Upper per-
manent incisors usually have completed
their crown development by a year or two
before the expected eruption at about 6
years of age. Should a deciduous tooth
require premature extraction, there is an
increased risk of space loss and crowd-
ing in the secondary dentition. This risk
is greater for early loss of posterior de-
ciduous teeth as compared with anteriors.
This may necessitate space maintenance
for the permanent successor and/or future
orthodontic assessment and intervention,
which might otherwise have been avoid-
able.

The notion of 'soft teeth” is often a
misconception of a parent seeking a cause
for the decay outside of their control and
therefore their responsibility. Deciduous
and permanent teeth can have develop-
ment defects of enamel and dentine (hy-
poplasia); however, these are relatively
uncommon and are often not carious.

CONCLUSION

Good oral health in young children is de-
clining. This is especially so in rural and
remote areas where exposure to fluoride
and access to clinical dental care may be
problematic. Good oral health is important
to general health. All health practitioners
can play an active role in the prevention of
tooth decay and early intervention if they
‘lift the lip".
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Ovarian Cancer Screening—An Update

Karen KL Chan, MBBChir, MRCOG, FHKAM(O&G)

INTRODUCTION

Ovarian cancer is a major cause of mortality
from malignancies in developed countries. It
is the fourth and fifth most common cause
of cancer death in women in the UK and
US, respectively."? In Asia, ovarian cancer
ranks fifth and sixth in cancer mortality in
Singapore and Hong Kong, respectively. Ovar-
ian cancers have vague symptoms such as
abdominal discomfort or bloating, and there-
fore the majority of the cases present at an
advanced stage. A late diagnosis may be a
major contributing factor in the overall poor
prognosis. Stage | disease gives a relatively
good 5-year survival of 85%, but this falls to
about 15-30% for stage Ill and IV disease.
Hence, ovarian screening has been proposed
in order to improve early diagnosis of the
disease and overall outcome. In this article,
we will discuss:
1. Difficulties with ovarian cancer screening
2. Screening methods being investigated
3. Update on data from large randomized
trials
4. Possible future directions.

DIFFICULTIES WITH OVARIAN
CANCER SCREENING

Although ovarian cancer satisfies many World
Health Organization criteria for screening,®
there are several intrinsic problems that

Most screening methods involve the measurement of serum CA 125 and/or the use of

transvaginal ultrasound to assess the ovarian morphology.

render ovarian cancer screening difficult.
Unlike cervical cancer, ovarian cancer appears
to be a heterogeneous group in which there is
no well-defined precursor lesion and the rate
of disease progression can be highly variable.
This contributes to the difficulty of finding
an effective screening test that can detect
early disease and hence improve survival.

Furthermore, unlike in cervical cancer screen-
ing in which a positive smear can be further
investigated by colposcopy and biopsy, and
precursor lesions, such as cervical intraepi-
thelial neoplasia, can be treated by a minor
procedure such as a large loop excision of
the transformation zone, a positive test for
ovarian screening would lead to a relatively
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Table. Diagnosis and survival by stage.

Diagnosis Women diagnosed | Women diagnosed | Women diagnosed | 5-year survival inthe | 5-year survival in the
in the Thames in Hong Kong in the US (1999- UK (1992-1996)2, % US (1988-2001)°, %
cancer registry (2007)°, % 2006)°, %
area, UK
(1992-1996)%, %

Local (stage 1) 20 418 15 73 89

Direct extension (stage I1) 8 B — 34 66

Lymph nodes or distant 4 26.1 79 16-27 18-34

metastases (stages lll & 1V)

Unstaged 31 26.9 7 39 -

2Data from http://info.cancerresearchuk.org/cancerstats/types/ovary/survival/#stage.
"Data from Hospital Authority: Hong Kong Cancer Registry Web site. www3.ha.org.hk/cancereg/e_stat.asp. Accessed January 2011.
“National Cancer Institute Surveillance Epidemiology and End Results Web site. http://seer.cancer.gov/statfacts/html/ovary.html#survival. Accessed January 2011,

invasive surgical intervention, eg, diagnostic
laparoscopy and bilateral salpingo-oopho-
rectomy, with its potential surgical complica-
tions. This further adds to the importance of
finding a highly specific test. A screening test
with 100% sensitivity and 99.6% specificity
would still subject 10 women to surgery for
each case of malignancy established.*

POSSIBLE SCREENING TESTS

CA 125

Despite the above problems, active search
for a good screening test has been underway
for the last 10-15 years. Most screening
methads involve the measurement of serum
CA 125 and/or the use of transvaginal ultra-
sound (TVS) to assess the ovarian morphol-
ogy. CA 125 is an antigenic determinant on
a high-molecular-weight glycoprotein that is
recognized by the monoclonal antibody, OC
125, produced by immunizing a human serous
cystadenocarcinoma cell line.® It is expressed
by tissues derived from the coelomic epithe-
lium. Apart from in ovarian cancers, it is
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also expressed in cells of mesathelial origin
such as the peritoneum, pericardium, and
pleura. It is raised in about 80% of women
with advanced epithelial ovarian cancer,
but it is raised in only 50% of women with

early disease.® Since it is expressed by other
tissues of coelomic origin, it is also raised
in a number of benign gynaecological and
non-gynaecological conditions such as endo-
metriosis, uterine fibroids, peritonitis, and
appendicitis. Therefore, using CA 125 alone
would not be sensitive or specific enough.

Since CA 125 levels in women without ovar-
ian cancer would remain normal while those
in women with cancer would rise, assess-
ment of serial CA 125 in an individual using
a 'risk of ovarian algorithm’, which takes into
account the rate of change and age instead
of a single cut-off value, may improve the
performance of the test.’

Transvaginal Ultrasound

The use of TVS alone is limited by its low posi-
tive predictive value. TVS can detect abnor-
malities in ovarian size and morphology but
fails to differentiate between a benign and
malignant lesion. It has been shown that TVS
has a better sensitivity but a lower specific-
ity than CA 125 alone. The positive predictive
value was only 9.3% in 14,469 asymptomatic
women over the age of 50.8 This may be
improved by using Doppler ultrasound and a
morphology index, but the performance varied
amongst different operators.®'°

TVS + CA 125
Combining TVS and CA 125 could potentially
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Combining transvaginal ultrasound and CA 125 could potentially improve the performance of either test alone.

improve performance over either test alone.
A pilot randomized, controlled trial combin-
ing CA 125 at a cut-off of 30 U/mL and TVS
was published in 1999."" A total of 21,935
post-menopausal women were randomized to
either three annual screens with CA 125 and
TVS if CA 125 was elevated or to a control
group with no intervention. The patients
were followed up for 7 years. There were
16 cases and 20 cases of ovarian cancers
in the screened and control groups, respec-
tively. The median survival was significantly
longer in the screened groups (73 months
vs 42 months; P = 0.011), but the trial was
not sufficiently powered to demonstrate any
significant difference in mortality rate." This

trial gives the basis for large randomized
trials using these modalities.

UPDATE ON DATA FROM
LARGE RANDOMIZED TRIALS

The Prostate Lung Colorectal and Ovarian
(PLCO) cancer screening trial randomized
34,267 women between 1993 and 2001 from
10 screening centres in the US to screen-
ing arm versus control. The screening arm
consisted of annual CA 125 and TVS for 4
years plus two additional years with CA 125
alone. Results from four rounds of screening
were published in 2009." A total of 89 inva-
sive ovarian or peritoneal cancers were diag-

nosed, of which 60 were screen-detected.
Overall, 19.5 surgeries were done for each
screen-detected cancer; and despite screen-
ing, 72% of screen-detected cases were late
stage (stage llI/IV). Mortality data were still
being awaited. TVS led to most of the unnec-
essary surgeries but detected most of the
early-stage disease.

A high surgery rate was also reported
in a Japanese trial in which asymptomatic
post-menopausal women were randomized
to an intervention group (n = 41,688) or a
control group (n = 40,799) with a follow-up
of 9.2 years.” The intervention consisted of
annual screens with sequential pelvic ultra-
sound and serum CA 125. Overall, 33 surger-
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Women with a family history of or genetic predisposition to ovarian cancers may benefit more from intensive screening.

ies were done to detect one case of cancer.
The proportion of early-stage ovarian cancer
was higher in the screened group compared
with the control group (63% vs 38%), but this
did not reach statistical significance. Again,
mortality data were not yet available.

The UK Collaborative Trial of Qvarian
Cancer Screening (UKCTOCS) is the largest
randomized trial published to date. Between
2001 and 2005, 202,638 post-menopausal
women were randomly assigned to one of
three arms: a control arm with no screen-
ing (n = 101,359); a TVS arm (n = 50,639);
or a multimodal screen (MMS) arm in which
women were screened annually with CA 125
(interpreted using a risk of ovarian cancer
algorithm) and TVS as a second-line test (n
= 50,640). Results of the interim analysis
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comparing the MMS group and the TVS group
were published in 2009."* There were no

significant differences in sensitivity between
the two groups (89.5% vs 75.0%) but specifi-
city was significantly different (99.8% vs
98.2%). There were 2.9 operations done per

case of cancer detected in the MMS group
compared with 35.3 operations in the TVS
group. There appeared to be a stage shift
towards early disease with 50% of the cases
detected in the early stages. However, for
the ultimate question of whether there is any
impact on mortality, we would still need to
wait until sufficient events have accrued for
a comparison with mortality in the control
group when the trial is completed in Decem-
ber 2014.

FUTURE DIRECTIONS

Targeting High-risk Populations

Women with a family history of or genetic
predisposition to ovarian cancers are at
higher risk for the disease and may benefit



more from intensive screening. The presence
of one first- or second-degree relative with
ovarian cancer increases the relative risk to
3.1 (95% confidence interval, 2.2-4.4); with
two or three relatives with ovarian cancer, the
relative risk increases to 4.6 (95% confidence
interval, 1.1-18.4)." Women with hereditary

breast and ovarian cancer syndromes are at
marked increased risk of developing ovarian
cancer. BRCAT mutation carriers have a life-
time risk of 60% while BRCAZ carriers have a
slightly lower risk of 15-25%. In this group
of patients in which the incidence of ovarian
cancer is much higher, a screening test does
not need to be as specific to achieve the same
positive predictive value. Therefore, screen-
ing modalities that appeared to be not effec-
tive enough in the low-risk population may
perform much better in this group. Published
series suggested that the current techniques
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Apart from CA 125, a number of other biomarkers have been identified to be associated with
the development of ovarian cancers.

(CA 125 and TVS) have acceptable positive
predictive values but annual screening does
not detect all cancers at an early stage and
interval cancers could occur.” These issues
are currently under investigation in the
on-going UK Familial Ovarian Cancer Screen-
ing Study (UKFOCSS) trial in which annual
TVS would be combined with more frequent
CA 125 measurements with the use of a CA
125 algorithm.

New Biomarkers
Apart from CA 125, a number of other
biomarkers have been identified to be asso-

ciated with the development of ovarian
cancers. The human epididymis protein 4
(HE4) is one of the most promising new serum
biomarkers. It was reported to be expressed
in 32% of ovarian cancers without elevated
CA 125 expression.'® HE4 in combination with
CA 125 could better differentiate malignant
ovarian masses from benign ones,' and HE4
has been reported to outperform CA 125 as
a first-line screen owing to its high sensitiv-
ity.?0 Further studies are needed to investi-
gate whether multimodal screening with TVS
and a bhiomarker algorithm incorporating CA
125 and HE4 would improve on the current
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screening methods. There are many other
new bhiomarkers identified (eg, M-CSF, OVX1,
LPA, CA 724, prostasin, osteopontin), but
none of these markers alone appeared to be
better than CA 125 alone. The use of a panel
of markers would potentially improve the
sensitivity and specificity. A quantitative anal-
ysis of six biomarkers on a multiplex platform
gave a sensitivity of 95.3% and a specificity
of 99.4%.2" Similarly, proteomics techniques,
by analyzing protein cluster patterns, may be
able to identify ovarian cancer with 100%
sensitivity and 95% specificity.”? The clini-
cal usefulness of these new biomarkers and
techniques still needs to be validated in large
randomized trials.

JPOG MAR/APR 2012 « 86

Yy i

-

CONCLUSION

Finding the appropriate screening strategy
for ovarian cancer remains a challenge.
Refinement of the current available meth-
ods, together with the new biomarkers and
proteomic techniques, may help to provide
more effective screening tests. It is also
important to define the most appropriate
target population to be screened. A differ-
ent strategy may be needed for populations
with different risks. Lastly, ovarian cancer is
a heterogeneous group of disease. Current
screening methods are based on the assump-
tion that the disease originates from the ovary
and would progress gradually from an early to
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Learning points

be sensitive or specific enough.

unnecessary operations.

trials.

unnecessary surgeries.

awaited.

O Noideal screening strategy has been established for ovarian cancer, and there-
fore routine screening cannot yet be recommended.

O CA 125 is raised in only 50% of early disease and is also raised in a number of
benign conditions; therefore, using CA 125 alone as a screening test would not

O Transvaginal ultrasound can effectively detect ovarian masses but cannot
accurately assess the nature of the mass. TVS alone leads to a high number of

O A combination of serial CA 125 measurements and transvaginal ultrasound
is the commonest screening strategy being investigated in large randomized

O Combining CA 125 with transvaginal ultrasound may reduce the number of

O Current data from large randomized trials show a possible trend towards earlier
diagnosis, but more data on the exact effect on overall mortality are still being

a late stage and that screening can detect the
early-stage disease and thus reduce mortal-
ity. However, there is a high proportion of

aggressive ovarian tumours that present as
high-stage, high-grade disease, and this is
the group that the current screening strate-

gies may fail to detect. Targeting the differ-
ences in carcinogenesis between the tumours
with different biological behaviour may allow
new approaches, such as those based on
molecular genetic markers, to be developed
to detect these aggressive tumours, and this
will have more impact on reducing mortality
from this disease.

In summary, results from large rand-
omized trials so far could not yet clearly
demonstrate that the current screening
methods could allow earlier detection of the
disease, and information on mortality from
the large trials are not yet available. Based
on the current evidence, routine population-
based screening in asymptomatic women
cannot yet be recommended.
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This continuing medical education service is brought to you by the Medical Progress Institute, an institute
dedicated to CME learning, in partnership with the Malaysian Medical Association. Read the article ‘Ovarian
Cancer Screening—An Update’ and answer the following questions for 1 CME point.

Instructions

1. Please use the ANSWER FORM for submission.
2. Alternatively, you may submit your answers online at www.medicalprogresscpd.com.my.
3. Your answers should reach the Malaysian Medical Association by 30 June 2012.

One CME point will be awarded only to registered candidates for each module according to Category 5 of the MMC-CME Grading System.

CME Points:
Ovarian Cancer Screening—An Update

Please indicate on your answer sheet whether the following statements are True or False.

A

Ovarian screening is recommended for post-menopausal women.
CA 125 is a specific test for ovarian cancer.

CA 125 is raised in 80% of early ovarian cancers.

CA 125 can be raised in endometriosis.

The use of an algorithm that takes into account the rate of change of CA 125 may perform better than a single
cut-off value in ovarian cancer screening.

Transvaginal ultrasound is more sensitive than CA 125 in detecting early ovarian cancers.

Based on the results of UKCTOCS, screening with transvaginal ultrasound alone leads to more operations than
screening with transvaginal ultrasound and CA 125.

Results from large randomized trials published showed that ovarian cancer screening can reduce mortality from
this disease.

In women with a genetic predisposition to ovarian cancers, there is good evidence that annual screening can
detect the cancers early.

10. The lack of a test that is sensitive and specific enough is one of the major obstacles in ovarian cancer screening.
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