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EditorialEditorial

Dr Lam Tat Chung, Paul 
(林達聰醫生)
FRCP, FRCPsych, FHKAM (Medicine),  
FHKAM (Psychiatry)
Specialist in Psychiatry (Private Practice)
President

Dr Wong King Yan, Matthew 
(黃敬恩醫生)
MBBS (HK), MRCP (UK), FHKCP, FHKAM (Med)
FRCP RCPS (Glasg), FRCP (Edin)
Specialist in Respiratory Medicine
Chief Editor

Photo taken at Dinner Symposium on PPI held at the Conrad Hotel on June 25, 2019.

From the left:  
Professor Chan Ka Leung, Francis (陳家亮教授),  
Dr Lam Tat Chung, Paul (林達聰醫生) President, 
Professor Hung Fan Ngai, Ivan (孔繁毅教授),  
Dr Cheung Ting Kin (張鼎堅醫生)

T his issue features a local tragedy 
that required an expert medical 
diagnosis for a murder trial. There 

are also review articles about probiotics, 
the management of familial hypercho-
lesterolaemia, cardio-oncology risk fac-
tors and pharmacotherapy for diabetes 
mellitus. 

A tragedy linked to an acute 
psychosis is presented. In such cases, 
an organic cause should be investigated 
with an electroencephalogram and mag-
netic resonance imaging brain scan with 
contrast. Antiepileptic drugs or surgery 

may prevent similar tragedies related to 
temporal lobe epilepsy. 

Familial hypercholesterolaemia may 
be more prevalent than previously thought 
and linked to premature cardiovascular 
disease. Most cases remain undiag-
nosed. Physicians who come across 
patients with LDL-C levels above 6.0 
mmol/L should look for clinical signs, such 
as corneal arcus and tendon xanthomas. 
Careful physical examination, imaging of 
the Achilles tendons and genetic testing 
would help with management. Screening 
cholesterol levels in children aged 1 to 2 

years during routine immunization visits 
is believed to be a cost-effective popula-
tion screening strategy. 

Probiotics are increasing in popular-
ity. Conclusive evidence of clinical effi-
cacy is limited by the diversity of strains 
and clinical applications studied. Although 
probiotics have a good safety profile, 
safety is a concern in immunocompro-
mised patients. 

Patients with breast cancer and 
cardiovascular disease share similar risk 
factors, such as advanced age, obesity 
and dietary patterns. Breast cancer 
treatment also carries the risk of cardio-
toxicity. Physicians involved in the multi-
disciplinary care of patients with breast 
cancer should be aware of the various 
manifestations of cardiac adverse effects. 

Diabetes mellitus has long been 
treated with insulin and non-insulin 
medications, both of which achieve 
glucose control. Two newer classes of 
non-insulin agents, SGLT2 inhibitors and 
GLP-1 receptor agonists, have additional 
benefits for weight reduction and poten-
tial cardiovascular protection. 
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Murder Charge for a Young Woman

Key words:
Temporal lobe epilepsy (顳葉腦癇); 
organic psychosis (器質性精神疾病); 
complex partial seizure (複雜部分發作);  
focal onset seizure with impaired 
awareness (失去知覺的局部發作); 
automatism (無意識行為)

Dr Lam Tat Chung, Paul 
(林達聰醫生)
FRCP, FRCPsych, FHKAM (Medicine),  
FHKAM (Psychiatry)
Specialist in Psychiatry (Private Practice)
President

A n Indian boy aged 2 years was 
killed by his family’s domestic 
helper who had been working for 

the family for 6 months. The Author acted 
as an expert witness for the defence. The 
charge was successfully reduced from 
murder to manslaughter and the Patient 
was put on a Hospital Order.

Personal history of the 
Patient
Patient was born and raised in Punjab, 
India. She had a normal birth and develop-
ment. She was not a bright child at school. 
She attended 12 years of schooling and 
went on to first year in college, studying 
Civil Engineering. She dropped out after 
the first year because she could not 
afford the fees. She was not employed 
in India and helped with the housework. 
She was not married and was Christian 
by faith. Her mother died in 2013. Patient 
was the 4th of five siblings. There was no 
family history of mental illness. In March 
2016, she came to Hong Kong to work as 
a domestic helper for her employers, a 
couple and a baby boy, living in the New 
Territories.

History of the present 
illness
After coming to Hong Kong, Patient 
was homesick but, on the whole, she 
performed her job satisfactorily, had a 
good relationship with her employers and 
loved the baby boy. She said the boy also 
liked her very much and was attached to 
her. Apart from some complaints of head-
aches, her physical health was good. Her 
appetite and sleep were normal, and her 
mood was normal. She was forgetful and 
her employers would sometimes scold 
her for this.

On weekdays, she did her house-
work and looked after the baby. She 
usually took the baby to the clubhouse 
for 1 hour in the afternoon. On Saturday 

mornings, she went to the market by 
herself and, on Sundays, she took the 
baby with her to the supermarket.

Since May or June 2016, Patient had 
started to have frequent auditory halluci-
nations. She would hear people singing 
Punjabi songs while she was working in 
the kitchen. She could hear Indian music 
or songs from the cars in the street while 
she was on the eighth floor. She heard 
the neighbours argue and swear in Indian 
language, although there were no other 
Indian residents around. She asked her 
employers about this a few times, but 
they could not hear them. At times, she 
heard the noise of running water, the 
employers arguing or the baby crying but 
found that none of these had happened. 
These hallucinatory experiences occurred 
about 50% of the days. She had also 
heard a voice saying "you throw yourself 
out of the balcony”. 

The index offence
On the day of the incident, October 
24, 2016, the employers left home for 
work as usual. The wife left first and the 
husband left at 9 am, after which Patient 
and the baby were left alone in the flat. 
The employers did not observe anything 
abnormal with Patient that morning or in 
the days before. Patient continued to do 
some housework. She entered the baby's 
room at 9.50 am, at which time the baby 
was already awake and sitting on his bed. 
Patient removed the video camera in the 
bedroom, switched off the fan and took 
the baby to the sitting room, putting him 
on the sofa. The above were what she 
usually did every day, according to her 
employers' instructions. At this time, 
Patient suddenly had an abnormal sensa-
tion. She felt hot inside her body and was 
sweaty. She had a sense of impatience 
and felt irritable, and was very uncom-
fortable and nervous. She went to the 
balcony for a breath of fresh air, and stood 
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there for about 5 minutes. At this time, 
her vision became temporarily blurred 
and she felt confused, dreamy and blank 
in her mind. She described herself as not 
being able to feel; like a lost person. Then, 
acting as if not under her own control, 
and totally not under her wilful command, 
she returned to the sitting room, picked 
up the baby, put him on his bed and put 
her hand on his neck to strangle him. 
When the baby was dead, she tried to 
move him to revive him. She then carried 
the baby to the sofa, removed the wire 
from the video camera set on the dining 
table (another video camera) and again 
tried to revive him. When this was not 
successful, she sat beside the baby for a 
while. Then she took the baby to his bed 
and again tried to revive him. At this time, 
she felt her senses were coming back 
to her and she left the flat. She walked 
aimlessly until she was tired and thirsty. 
She fell and sat down to rest. She saw 
a Police sign and asked for some water 
to drink. Subsequently, she was taken 
inside a police post for questioning.

Psychiatric examination 
performed at Siu Lam 
Psychiatric Hospital on 
August 4, 2017
Patient was calm and composed. She was 
pleasant and oriented in time, place and 
person. She responded to the Author’s 
questions promptly and correctly. She did 
not show any formal thought disorder. 
Her affect and emotional response were 
appropriate and normal. She was not 
clinically depressed or anxious at the 
interview. She could give a reasonable 
account of what had happened. She did 
not show any evidence of abnormal per-
ception or thought content. There were 
no delusional thoughts of persecution or 
vigilance or intrusion. 

She said that, while in Siu Lam 
Psychiatric Hospital, she had heard on 
several occasions at night a voice saying 
"stop, stop" in English, and also people 
shouting in Chinese at night, but when 
she tried to confirm this with another 

Indian inmate, it was not confirmed. 
She said she felt upset, frightened and 
depressed, and cried about her present 
situation, and could not sleep well. She 
was given sleeping tablets by doctors at 
the hospital. 

Diagnosis
1. Organic psychosis (acute and 
transient)
A psychosis is an illness of the brain in 
which the patient has lost touch with real-
ity and has no insight while acting abnor-
mally. An organic psychosis is a mental 
illness due to a cause (such as epilepsy) 
that is usually detectable by a routinely 
used laboratory test or in a pathological 
specimen, versus a functional psychosis, 
which is a mental illness (such as schizo-
phrenia) due to a cause that is not usually 
detectable by a routinely used laboratory 
test or in a pathological specimen.

2. Patient suffers from temporal 
lobe epilepsy
Temporal lobe refers to the anatomical 
site of origin of the disease. A patient is 

said to suffer from epilepsy if there are 
recurrent seizures. A seizure is defined 
as "a transient occurrence of signs and/or 
symptoms due to an abnormal, excessive 
or synchronous neuronal activity in a part 
or parts of the brain".

3. During the index offence, 
Patient suffered from a form of 
temporal lobe epilepsy called 
complex partial seizure

This is not an uncommon condition. 
‘Complex’ means that there is loss or 
impairment of awareness or conscious-
ness; ‘partial’ means that the abnormal 
brain activity is limited to a certain part 
of the brain, which in this case is the 
temporal lobe. 

In 2017, the International League 
Against Epilepsy (ILAE), an authoritative 
body for the scientific study of epilepsy, 
changed the term ‘complex partial sei-
zure’, which has been used by the medi-
cal profession for over 35 years, to ‘focal 
onset seizure with impaired awareness’.1 
Automatism is a common sign of this 
condition (Figure 1).

Figure 1. International League Against Epilepsy 2017 classification of seizure 
types, expanded version1

ILAE 2017 classification of seizure types expanded version1

Focal onset

Aware

Motor onset
Automatisms
Atonic2

Clonic
Epileptic spasms2

Hyperkinetic
Myoclonic
Tonic

Non-motor onset
Autonomic
Behaviour arrest
Cognitive
Emotional
Sensory

Focal to bilateral tonic-clonic

1  Definitions, other seizure types and descriptors are listed in the  
accompanying paper and glossary of terms

2 Degree of awareness usually is not specified
3 Due to inadequate information or inability to place in other categories

Motor onset
Tonic-clonic
Clonic
Tonic
Myoclonic
Myoclonic-tonic-clonic
Myoclonic-atonic
Atonic
Epileptic spasms

Non-motor (absence)
Typical
Atypical
Myoclonic
Eyelid myoclonia

Motor
Tonic-clonic
Epileptic spasms

Non-motor
Behaviour arrest

Impaired 
awareness

Generalized onset Unknown onset

Unclassified3
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Laboratory investigations
At least two tests are commonly carried 
out and highly indicated in such patients.

1. Electroencephalogram (EEG), 
which is a measure of the activity of the 
brain waves in various parts of the surface 
of the brain. In three studies of mostly 
adult patients evaluated at epilepsy 
centres, the initial EEG demonstrated 
interictal epileptiform discharges (IED) 
between attacks in 29–55% of patients. 
Moreover, serial EEG performed during 
varying periods of time ultimately demon-
strated IED in 80–90% (Figure 2). 

2. Magnetic resonance imaging 
(MRI) brain scan with contrast enhance-
ment. This can detect anatomical lesions 
in the temporal lobe, especially mesial 
temporal sclerosis (degeneration of a 
group of cells in the medial temporal area, 
which is often the origin of the seizure). 

Causes of temporal lobe epilepsy 
include hippocampal sclerosis, ham-
artoma, glioma, cavernous angioma, 
malformation of cortical development, 
infection, trauma and others. If performed 
by experienced hands, MRI can detect 
positive lesions in 80–90% of cases 
(Figure 3). In this Patient, both the EEG 
and MRI scans were negative.

Analysis of the present 
case
Patient reported experiencing recur-
rent auditory hallucinations since May/
June 2016. The hallucinations were not 
threatening, persecutory or directed 
against the person; a phenomenon often 
experienced by patients suffering from a 
functional psychosis, such as schizophre-
nia. Patient's hallucinations are typical of 
the type of auditory hallucinations experi-
enced in cases of temporal lobe epilepsy. 
She also reported experiencing auditory 
hallucinations after detention in Siu Lam 
Psychiatric Hospital.

Patients with temporal lobe epi-
lepsy often suffer from forgetfulness. 
Patients having a temporal lobe seizure 
often start with an aura, which is the 
very early stage of the seizure, when the 
abnormal neuronal activity is limited to a 
small part of the brain. During an aura, 
patients may experience heat, sweating, 
nervousness, anxiety, agitation, irritabil-
ity and visual disturbances, including 
visual hallucination or blurring of vision. 
This occurred when the patient felt hot, 
sweaty and irritable, and she went out 
to the balcony, where she complained of 
visual disturbance.

When the abnormal brain activity 
spread to a wider area of the brain, Patient 
became confused with an impaired con-
sciousness level. This happens during a 
complex partial seizure. Automatism can 
set in at this stage, with the patient los-
ing control over her activity. This is what 
happened in the present case. Patients 
may or may not remember the incident 
afterwards.

The impaired consciousness 
(awareness) and automatism prob-
ably lasted for about 10 minutes in this 
case, when the strangulation of the boy 
happened. Immediately after the act of 
strangulation, we can see that the Patient 
returned to some goal-oriented activity by 
trying to revive the boy.

After the critical time in automatism 
(about 10 minutes), the Patient can be in 
a stage of post-ictal (post-epileptic) confu-
sion, ie, the actual abnormal brain activity 
had stopped but, due to the aftereffect of 
the seizure, the Patient may still be in a 
state of confusion and partial awareness. 
This may be the stage when she tried to 
resuscitate the boy and lasted until after 
she drank the water given to her by the 
policeman. However, it is difficult to estab-
lish exactly when the post-ictal confusion 
ended. It could have ended gradually.

Opinion of the defence 
expert
1.   This Patient suffered from an acute 

and transient organic psychosis.
2.   This Patient suffered from temporal 

lobe epilepsy.
3.   During the index offence, the 

Patient had a complex partial 
seizure (ILAE 2017 classification: 
focal onset seizure with impaired 
awareness, automatism is a 
common sign). 

4.   This Patient acted under automa-
tism due to the complex partial 
seizure. She did not have any 
intention to kill the boy. She was 
not in possession of any mental 
capacity to prevent the act of killing 
the boy.

5.   Patients with impaired or loss 
of awareness/consciousness 
can perform complicated tasks 
without their conscious control or 
awareness. For example, patients 
who sleepwalk are acting under 
automatism. People in an alcoholic 
blackout can drive home safely 
from the pub under automation, 
and not have any memory of what 
they had done the next day.

6.   This Patient has diminished 
responsibility due to mental illness.

7.   Temporal lobe epilepsy is treatable 
with medication and, in many 
cases, with surgery.

8.   The violence is not likely to be 
repeated.

9.   The Patient is fit to stand trial.

The case was brought to trial at 
the High Court on November 13, 2018. 
The murder charge was reduced to 
manslaughter. The Patient pleaded guilty 
and was put on a Hospital Order for an 
unlimited period, subject to review by her 
attending doctors.

Reference
1. Fisher RS, Cross JH, French JA, et al. Epilepsia 2017;58:522-530.
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Figure 2. Electroencephalogram of a patient with temporal lobe epilepsy

Figure 3. Magnetic resonance imaging brain scans with mesial temporal sclerosis

3a. 

3b. Positive lesion (above red arrow)

The arrow marks electrographic 
ictal onset over the left temporal 
region

3c. Positive lesion is on the right side (white arrows)
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Familial Hypercholesterolaemia –  
Finding the Needle in the Haystack

Key words:
Familial hypercholesterolaemia (家族性
高膽固醇血症); low-density lipoprotein 
cholesterol (低密度脂蛋白膽固醇); 
coronary artery disease (冠狀動脈疾病); 
population screening (人口篩查)

Professor Brian Tomlinson 
(湯寧信教授)
MBBS (Lond), MD (Lond), FRCP (Lond), FRCP 
(Edin), FRCP (Glasg), FACP, FHKCP, FHKAM 
(Medicine)
Specialist in Internal Medicine, Clinical 
Pharmacology and Clinical Toxicology
Adjunct Professor, Department of Medicine and 
Therapeutics, The Chinese University of Hong Kong

F amilial hypercholesterolaemia (FH) 
is a codominant genetic condition 
causing high plasma levels of low-

density lipoprotein cholesterol (LDL-C) 
from birth and resulting in considerably 
increased risk for atherosclerotic cardio-
vascular disease (ASCVD) events, particu-
larly coronary artery disease (CAD). Most 
doctors are aware of the condition but, 
surprisingly, most patients in Hong Kong 
and in most countries throughout the 
world remain undiagnosed.

It was previously thought that 
the prevalence of heterozygous FH 
was 1/500 and homozygous FH about  
1/million, but more recent data suggest 
that, in most countries, the prevalence 
of heterozygous FH is about 1/250 and 
homozygous FH about 3–4/million.1 In 
some populations with a founder effect, 
such as South African Afrikaners or 
Ashkenazi Jews, it is considerably more 
common. Heterozygous FH has the high-
est prevalence of any genetic defects that 
cause significant premature mortality.2

The clinical diagnosis can be made 
based on baseline LDL-C levels, the 
presence of physical features, premature 
(men <55 years; women <60 years) 
CAD in the proband, and family history 
of high cholesterol and/or premature 
CAD.3,4 The Dutch Lipid Clinic Network 
Diagnostic Criteria (DLCNC) are most 
often used (Table). The LDL-C categories 
in the DLCNC were based on the popula-
tion levels in the Netherlands and it may 
be appropriate to adjust these for other 
populations where the distribution of 
LDL-C levels differs. The clinical signs of 
FH become more common with increas-
ing levels of LDL-C usually above about 
6.0 mmol/L.5 

Xanthelasma are not a specific 
feature of FH and are given no points 
in the DLCNC. Plasma lipids should be 
checked in people with xanthelasma and 
LDL-C levels may be normal but this may 
still be associated with increased risk 
of CAD. Corneal arcus at an early age 
is probably the most common physical 
sign.5 A partial arcus at the upper or lower 
border of the cornea is easy to miss if the 
upper eyelid is not elevated and the lower 
eyelid not pulled down (Figure, a). Tendon 
xanthomas typically occur first in the 
Achilles tendons and the extensor ten-
dons over the metacarpophalangeal joints 
(Figure, b). Again, these are easy to miss 
if the tendons are not examined carefully. 
Thickening of the Achilles tendons can be 
measured more accurately by ultrasound 
or radiography. The Japanese guidelines 
recommend measuring the Achilles ten-
don diameter by radiography and values 
≥9 mm are considered abnormal.6 The 
presence of cutaneous xanthomas usu-
ally indicates the patient has homozygous 
FH. 

There is considerable overlap in 
LDL-C levels between people with mono-
genic heterozygous FH and those with 
polygenic hypercholesterolaemia or with 
common hypercholesterolaemia related 
to diet and lifestyle.7 It is desirable to 
perform genetic testing in patients with 
suspected FH as this helps to refine the 
diagnosis, facilitate cascade screening, 
define the cardiovascular risk, plan the 
management and improve adherence to 
therapy.7 Loss-of-function (LOF) muta-
tions are most often found in the LDL 
receptor (LDLR) gene. Over 2,000 unique 
variants have been described.8 LOF muta-
tions in the apolipoprotein B-100 (APOB) 
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gene occur in up to 5% of monogenic FH 
cases. The APOB variant p.Arg3527Trp 
(previously known as p.Arg3500Trp, 
R3500W) is common in southern 
Chinese.9 Gain-of-function mutations 
in the proprotein convertase subtilisin/
kexin 9 (PCSK9) gene occur in up to 3% 
of monogenic FH cases, and over 200 
unique variants have been defined.8

The cardiovascular risk in FH 
patients with a mutation is about three-
fold higher than in patients with the 
same LDL-C level without a mutation.10 In 
patients with acute coronary syndrome 
(ACS), those clinically diagnosed with FH 
had a more than two-fold higher adjusted 
risk of coronary event recurrence within 
the first year after discharge compared 
with patients without FH, despite the 
widespread use of high-intensity statins.11 
The cardiovascular risk in FH varies with 
the LDL-C level and other conventional 
risk factors, including age, male sex, his-
tory of ASCVD, hypertension, overweight 
and obesity, smoking and lipoprotein(a) 
levels.12

As might be expected, FH is more 
common among patients with CAD, 
especially those with premature CAD.13 
In a study in Beijing of Chinese patients 
undergoing coronary angiography, 3.5% 
of all the patients had definite/probable 
FH defined by the DLCNC and, in those 
with premature CAD, the prevalence was 
5.8%.14 Mutations considered as risk vari-
ants were found in the LDLR, APOB or 
PCSK9 genes in 46.9% of patients with 
definite/probable FH. The DLCNC may 
overestimate the proportion of patients 
with monogenic FH in those with prema-
ture ACS, but this group is obviously an 
important target group to screen for FH. 

Population screening could identify 
many patients with FH before ASCVD 
manifests. It is recommended to con-
sider FH in adults when the LDL-C is  
≥4.9 mmol/L (≥190 mg/dL). However, a 
study in adults in the United States found 
that 6.7% of the CAD-free participants 
had LDL-C ≥190 mg/dL, but only 1.7% of 
these were found to carry an FH mutation 
in the three genes commonly affected.10 
Limiting genetic testing to those with 
elevated LDL-C and with one first-degree 
relative with similarly elevated LDL-C or 
with premature CAD, as suggested by 
the American Heart Association, would 
improve the efficiency.2

Screening cholesterol levels in 
young children offers a more effec-
tive approach as there is less overlap 
between those with and without an FH 
mutation. Screening children aged 1 to 2 
years during routine immunization visits 
with a prespecified cholesterol cut-off 
value identified a high proportion with 
an FH mutation. For every 1,000 children 
screened, eight persons (four children 
and four parents) had positive screen-
ing results for FH.15 This is probably the 
most cost-effective population screening 
strategy.

Considering that the first presenta-
tion of FH may be premature sudden 
cardiac death, the general population 
recommendation to start checking cho-
lesterol levels at age 50 would be too 
little and too late for FH patients. Genetic 
testing to identify functional mutations is 
becoming more readily available so there 
is hope for the future. 
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Figure. Corneal arcus and tendon xanthomas in heterozygous familial hypercholesterolaemia

Table. Dutch Lipid Clinic Network Diagnostic Criteria for Familial Hypercholesterolaemia

Criteria Score

1) Family History

First-degree relative with known premature* coronary or vascular disease, or 
First-degree relative with known LDL-C >95th percentile for age and gender 1

First degree relative with tendon xanthomas and/or arcus cornealis, or 
Children <18 years with LDL-C >95th percentile for age and gender 2

2) Clinical History

Patient with premature* coronary artery disease 2

Patient with premature* cerebral or peripheral vascular disease 1

3) Physical Examination†

Tendon xanthomas 6

Arcus cornealis before age 45 years 4

4) LDL-C Levels

≥8.5 mmol/L (330 mg/dL) 8

6.5–8.4 mmol/L (250–329 mg/dL) 5

5.0–6.4 mmol/L (190–249mg/dL) 3

4.0–4.9 mmol/L (155–189 mg/dL) 1

5) DNA Analysis

Functional mutation in the LDLR, APOB or PCSK9 gene 8

Choose only one score per group, the highest applicable

Diagnosis (diagnosis is based on the total number of points obtained)

>8 points = certain/definite; 6–8 probable; 3–5 possible; 0–2 unlikely

*premature = men <55 years; women <60 years
†Exclusive of each other (i.e. maximum 6 points if both are present)
APOB, apolipoprotein B-100; LDL-C, low-density lipoprotein cholesterol; LDLR, low-density lipoprotein receptor; PCSK9, proprotein convertase subtilisin/kexin 9

The signs can easily be missed unless a careful examination is performed.

a. Corneal arcus is easy 
to miss if the upper 
eyelid is not elevated 
and the lower eyelid 
not pulled down

b. Tendon xanthomas 
occur in the extensor 
tendons over the 
metacarpophalangeal 
joints
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Queen Isabel the Catholic Dictating Her Last Will and Testament (1504)

Eduardo Rosales (1864), Museo del Prado, Madrid

Introduction
Medicine has been practised since 

mankind existed, and Man's passion 

for art was shown by the discovery of 

cave paintings that originated from 

over 40,000 years ago.

When these two facets of 

human activity interact, there can 

be tantalizing creations that can last 

through the ages.

Isabel is one of the most influential 
monarchs of the 15th century and her 
legacy lasts to modern times. Together 
with her Husband Ferdinand of Aragon, 
they unified modern Spain, driving out 
the Muslims in the Reconquista and kept 
Spain firmly as a Catholic country. She 

supported Columbus on the voyage to 
America and discovered and colonized 
the New World, bringing vast amount of 
wealth.

In her 30 years of governing Castile, 
the country had become rich and orderly. 
She was diligent and hands on in the 
running of the country. She was adept 
in expanding her political power through 
arranging the marriages of her children. 
Her eldest daughter Isabel became 
Queen of Portugal. Her only son, Juan 
of Astauris, was married to Margaret, 
Archduchess of Austria. Her second 
daughter Juana was married to Philip of 
Burgundy, a Hapsburg. Her third daugh-
ter Maria also later became Queen of 

Portugal, and her youngest daughter 
Catherine was the first wife of Henry VIII 
of England.

She wrote a long Will setting out 
the arrangements of the affairs of the 
country after her death. She asked her 
heirs to live in harmony with each other, 
not to impose upon the people, and be 
benevolent to the subjects, including the 
indigenous Indians in South America. She 
ordered a very simple burial ceremony 
for herself. She died at the Medina del 
Campo near Madrid. Seated on the left is 
her husband Ferdinand, with her daughter 
Juana standing. Seated on the right is the 
scribe, and standing behind him with the 
cap is the famous Cardinal Cisneros.



69  |  Journal of The Society of Physicians of Hong Kong JULY 2019

Myths, Safety and Current Clinical Use of 
Probiotics

Key words:
Probiotics (益生菌); irritable bowel 
syndrome (腸易激綜合症); infectious 
diarrhoea (感染性腹瀉); inflammatory 
bowel disease (炎症性腸病); pouchitis  
(空腸袋炎)

Dr Cheung Sai Wah 
(張世華醫生)
MBChB (CUHK), MRCP (UK), FHKCP, FHKAM 
(Medicine), FRCP (Glasg), DPD (Cardiff),  
DCH (Sydney)
Specialist in Gastroenterology and Hepatology, 
Private Practice

P robiotics, which are live bacteria 
and yeasts that are considered 
beneficial, are readily available in 

pharmacies as over-the-counter supple-
mentary products and are commonly 
prescribed by general clinics for various 
gastrointestinal (GI) symptoms.1 In recent 
years, their popularity has increased 
rapidly, and the growing evidence of 
their clinical efficacy has led to inclu-
sion of probiotics in many international 
society guidelines.2–4 However, due to 
the diversity of probiotic formulae and 
clinical scenarios, the clinical application 
of probiotics remains under debate. For 
instance, the effects of one probiotic 
strain are often difficult to generalize to 
those of other strains without validation 

by other studies. This review discusses 
the current evidence and clinical uses of 
probiotics in common GI conditions, as 
well as the potential limitations and risks.

The human intestinal tract hosts 
a vast variety of microbes that maintain 
an ecology that is essential for human 
health. Any imbalance may potentially 
disrupt intestinal epithelial barrier function 
and contribute to the pathophysiology 
of disease conditions, such as irritable 
bowel syndrome (IBS), small intestine 
bacterial overgrowth, inflammatory 
bowel diseases, infective gastroenteritis 
and Clostridium difficile infection.5–8 The 
potential benefits of probiotics include 
preventing pathogenic bacteria from 
adhering to the intestinal epithelium,9 
upregulating intestinal electrolyte absorp-
tion,10 and regulating the intestinal perme-
ability and immunological equilibrium of 
the GI tract.11 Therefore, the replacement 
of probiotics is theoretically useful in 
the management of GI pathologies. The 
commonly studied organisms comprise 
lactic acid bacilli (eg, Lactobacillus and 
Bifidobacterium), a non-pathogenic strain 
of Escherichia coli (eg, E coli Nissle 1917), 
Clostridium butyricum, Streptococcus 
salivarius, and the yeast species 
Saccharomyces boulardii.

Acute infectious diarrhoea
Acute infectious diarrhoea can be caused 
by many different pathogens and repre-
sents a major health hazard around the 
world. Probiotics may offer a safe and 
effective intervention in this situation. 
A Cochrane review in 2010 assessed 
63 studies with randomized and quasi-
randomized controlled trial (RCT) designs 
including 8,014 infants, children, and 
adults with proven or presumed infec-
tive diarrhoea.12 The studies compared a 

specified probiotic agent (such as lactic 
acid bacteria or S boulardii) with placebo 
or no probiotic in these individuals. 
The average effect of probiotic use was 
significant for mean duration of diarrhoea 
(mean difference 24.76 hours; 95% 
confidence interval [CI] 15.9–33.6 hours), 
diarrhoea lasting 4 or more days (risk ratio 
[RR] 0.41; 95% CI 0.32–0.53), and stool 
frequency on day 2 (mean difference 
0.80; 95% CI 0.45–1.14).12 Another meta-
analysis, which included nine studies 
and more than 2,000 children, evaluated 
the effect of Lactobacillus on infectious 
diarrhoea. Lactobacillus use was shown 
to offer a reduction in diarrhoea duration 
of 0.7 days (95% CI 0.3–1.2 days) and a 
reduction in diarrhoea frequency of 1.6 
stools on day 2 of treatment. The data also 
suggested a dose-effect relationship.13 In 
a double-blind, placebo-controlled trial 
studying acute rotavirus diarrhoea in 230 
children, the probiotic mixture VSL#3 
significantly decreased stool frequency.14 
Probiotics should be started at the onset 
of diarrhoeal symptoms, although the 
exact duration of treatment is not well 
defined by current evidence.

IBS and functional GI 
disorders
Mucosal inflammation and alterations 
in the gut microflora may contribute to 
the development of IBS. Probiotic use in 
IBS has shown modest effects in both 
children and adult populations; however, 
as most studies were short-term, long-
term outcomes remain undefined. Meta-
analyses performed in 2009 and 2017 
concluded that the quality of evidence on 
probiotics for IBS is low and the studies 
are generally poorly designed.15,16 For 
instance, the 2009 meta-analysis sum-
marized a total of 16 RCTs and concluded 
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that although B infantis 35624 showed 
efficacy in improving IBS symptoms 
including abdominal pain or discomfort, 
bloating, distention and bowel movement 
difficulty, most RCTs about the utility of 
probiotics in IBS do not use appropriate 
study design and do not adequately 
report adverse events.15 However, a 
multicentre RCT involving 275 subjects 
showed no benefit with B infantis 35624 
for IBS symptoms compared with pla-
cebo over a 4-week intervention period.17 
Other studies suggest potential benefits 
with other species, such as L salivarius, 
L plantarum, and B bifidum.18–20 In view of 
the inconsistent evidence, probiotics may 
only serve as adjunctive therapy to the 
standard treatment in patients with IBS.  

Inflammatory bowel 
diseases
Ulcerative colitis (UC)
Despite the heterogeneity found in meta-
analyses, the research generally supports 
a therapeutic benefit of probiotics for 
inducing disease remission when added 
to standard therapy. The probiotic mixture 
VSL#3 may be used as an adjunctive 
therapy to 5-aminosalicylic acid in the 
treatment of mild to moderate disease 
and a RCT showed a trend of improved 
rectal bleeding and remission induction 
in relapsing UC patients over an 8-week 
treatment period.2,21 A 2-year long-term 
study comparing mesalazine alone versus 
mesalamine plus L salivarius, L acidophi-
lus and B bifidus showed better disease 
improvement with add-on probiotics.22 
On the other hand, there is no evidence 
that probiotics are useful for maintaining 
remission in patients with UC.2

Crohn’s disease
Clinical research in Crohn’s disease has 
shown inconclusive results and interven-
tions are mostly unsuccessful. Three 
Cochrane reviews have suggested there 
is insufficient evidence for probiotic treat-
ment in inducing remission, maintaining 
remission or preventing postoperative 
recurrence of Crohn’s disease; thus, 

probiotics are generally considered inef-
fective in this condition.23–25

Pouchitis
Patients suffering from pouchitis post-
proctocolectomy with ileal pouch-anal 
anastomosis (IPAA) are the group most 
likely to benefit from probiotic therapy. 
This condition affects up to 20% of UC 
patients in the first year after IPAA sur-
gery and possibly half are affected after  
5 years. A concentrated probiotic prepara-
tion (VSL#3) was shown to be effective 
in the treatment of mildly active pouchitis 
and it also helped to maintain remission. 
The same preparation has been shown 
to prevent pouchitis within the first year 
after IPAA creation.3,26

Helicobacter pylori 
infection
The results for adjuvant use of probiotics 
in H pylori treatment are conflicting and 
inconsistent. A 2019 meta-analysis of 
8,924 patients found a statistically sig-
nificant improvement in eradication rate 
(RR 1.140, 95% CI 1.101–1.180; p<0 .001) 
and a lower incidence of total side 
effects (RR 0.470, 95% CI 0.391–0.565; 
p <0 .001) when probiotics are added to 
the standard eradication regimen. The 
authors suggested that Lactobacillus and 
formulations with multiple strains were 
preferred choices in this situation. They 
also observed greater benefits in China 
than other countries.27 However, in an 
earlier meta-analysis, probiotics were 
only found to relieve the adverse effects 
of diarrhoea and nausea, while the effect 
on eradication rates remained neutral.28 
The current consensus is that probiotics 
are effective in reducing GI side effects 
caused by H pylori eradication therapies 
but the therapeutic benefit remains 
doubtful.4

Atopic eczema
Atopic eczema is a chronic itchy inflam-
matory skin disorder that affects approxi-
mately 5–20% of children worldwide. 
A study has found that the intestinal 

microbiota differs between those with 
and without atopic eczema.29 Probiotics 
could potentially modify the composi-
tion of the intestinal microbiota and 
modulate the host immune response, 
thereby relieving eczema symptoms. 
However, studies have found limited 
benefits for probiotics in paediatric atopic 
eczema.30–32 In a 2009 Cochrane review 
of 12 RCTs involving 785 children, there 
were no significant differences between 
probiotic and placebo groups for eczema 
symptoms or disease severity.33 In a 
2014 meta-analysis that analysed data 
from 1,600 participants in 25 RCTs, pro-
biotics were associated with a modest, 
clinically insignificant reduction in atopic 
eczema severity score.34 More recently, 
a Cochrane review of 39 RCTs involving 
2,599 adults and children with mild to 
severe eczema suggested probiotics 
(Lactobacillus and Bifidobacteria species 
either taken alone or in combination with 
other probiotics for 4 weeks to 6 months) 
probably made little or no difference to 
patient-rated eczema symptoms, quality 
of life, and eczema severity score.35 In 
summary, probiotic therapy is currently 
not routinely recommended for atopic 
eczema in the clinical setting.

Safety and potential side 
effects
Probiotics have an excellent clinical safety 
profile. A large systematic review of 
short-term prescription use of probiotics 
in paediatric, adult and geriatric groups 
revealed no increased relative risk of GI 
infections or adverse events. The review 
analysed 622 studies, and the RCTs 
revealed no significant short-term effects 
in what patients experienced, while 
long-term outcomes were generally not 
investigated.36 The risk of bacteraemia 
in immunocompromised patients is a 
particular clinical concern. In a systematic 
review studying 1,557 participants with 
cancer, five case reports showed probi-
otic-related bacteraemia, fungaemia or 
positive blood cultures.37 Prescription of 
probiotics in immunologically vulnerable 
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populations must be done cautiously and 
carefully discussed with patients.

In summary, a few probiotic prepara-
tions have demonstrated potential for 
treating a diversity of GI problems, either 
administrated alone or as an adjuvant 
agent (Table). Given their good safety 
profile, probiotics may shed light on the 
treatment in many GI diseases and even 
extra-intestinal conditions. However, a 
definitive conclusion on the therapeutic 
benefits of probiotics is still difficult due 
to the lack of standardization of various 
preparations and formulae. Currently, 
probiotics are generally considered an 
alternative or an adjuvant therapy, rather 
than a standard therapy alone, and their 
use should be discussed clearly with 
patients. Large, well-designed, controlled 
clinical trials are also needed to clarify and 
establish defined dosages and clinical 
rules for the therapeutic use of probiotics.
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Table. Possibly useful probiotic strains or preparations by disease condition

Disease Strains or preparations of probiotics 
recommended

Irritable bowel 
syndrome

Bifidobacterium infantis, Saccharomyces boulardii, 
Lactobacillus plantarum and multiple strains

Inflammatory bowel 
disease

Escherichia coli Nissle, Lactobacillus, Bifidobacterium 
and Streptococcus strains

Pouchitis VSL#3

Infectious diarrhoea Lactobacillus rhamnosus, Lactobacillus casei and 
Saccharomyces boulardii

Helicobacter pylori 
infection Lactobacillus, Bacillus clausii and multiple strains
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B reast cancer is the most common 
malignancy in women in Hong 
Kong, with more than 4,000 reg-

istered new cases in 2016.1 Although the 
incidence rate may be increasing in many 
parts of the world owing, in part, to early 
detection through screening, overall sur-
vival (OS) rates reaching 80–90% in the 
US has been achieved due to advances 
in breast cancer treatment. However, 
survivors of breast cancer are known 
to suffer from an increased burden of 
cardiovascular risk factors and disease.2 
Breast cancer treatments are known to 
have negative impacts on cardiovascular 
health. Moreover, breast cancer and car-
diovascular disease (CVD) share various 
clinical and biological risk factors. Thus, 
the discipline of cardio-oncology has 
emerged to address the need to provide 
best cancer care without compromis-
ing the cardiovascular health of cancer 
survivors. 

Epidemiological studies have indi-
cated that among breast cancer survivors, 
CVD is a competing risk for mortality.3,4 
Systematic reviews suggest that women 
with breast cancer have a higher risk of 
cardiovascular mortality compared with 
the general population. This could be 
accounted for by the potential interaction 
between cardiotoxic breast cancer thera-
pies and patients’ inherent susceptibility 
to cancer and CVD, including advanced 
age, obesity, dietary patterns, alcohol 
and tobacco consumption, and increased 
inflammation and oxidative stress.2,5 

It is also well documented that 
breast cancer therapies can result in 
cardiotoxicity, which can range from left 
ventricular (LV) dysfunction to cardiac 
failure, arrhythmias, myocardial ischae-
mia, valvular disease, thromboembolic 
disease, hypertension and pericarditis.5 

Such causation can be related to chemo-
therapy, radiotherapy, targeted therapy 
or endocrine therapy, which patients 
received as part of their treatment. 

Amongst the chemotherapeutic 
agents used for treatment of breast 
cancer, anthracyclines are listed among 
the WHO’s Model List of Essential 
Medicines and anthracycline-induced 
cardiomyopathies are most common.5 
Specifically, doxorubicin-induced cardiac 
dysfunction, typically defined by a decline 
in left ventricular ejection fraction (LVEF), 
cardiomyopathy or heart failure, occurs in 
approximately 10% of patients at dosages 
of 250 mg/m2. The toxicity is dose-related 
and increases with increasing cumulative 
doses of the drug; a “safe dose” thres- 
hold does not exist.2,5 Risk factors for 
anthracycline-mediated cardiotoxicity are 
old age, underlying CVD and, especially, 
prior treatment with radiotherapy as 
combination treatment.

LV functional recovery and reduction 
in cardiac events might be possible with 
early detection and prompt treatment of 
LV dysfunction; however, complete LVEF 
recovery was not seen in patients more 
than 6 months after completion of anthra-
cyline chemotherapy.5 Consequently, 
various strategies were proposed to 
mitigate doxorubicin-mediated cardiotox-
icity. Structural analogues of doxorubicin, 
such as epirubicin, were suggested as 
substitutes with lower cardiotoxicity but 
a recent Cochrane systematic review of 
five randomized trials (involving a total of 
1,036 patients) failed to show a signifi-
cant difference in the incidence of heart 
failure.6

Use of liposomal doxorubicin-based 
chemotherapy as a cardioprotective 
strategy has been analyzed. A meta-
analysis of 10 randomized controlled trials 
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involving 2,889 patients with advanced 
breast cancer demonstrated a significant 
reduction in the risk of cardiotoxicity 
and a significant improvement in the 
overall response rate compared with 
conventional doxorubicin, but failed to 
demonstrate a significant difference in 
progression-free survival (PFS) or OS.7

Clinical trials were performed to 
study the efficacy of anthracycline-free 
chemotherapy regimens compared 
with anthracycline-based regimens as 
a strategy to avoid anthracycline-related 
cardiotoxicity. A recently published study 
reported an equivalent 5-year outcome 
in terms of OS and PFS for cycles of 
docetaxel/cyclophosphamide and cycles 
of epirubicin/cyclophosphamide followed 
by  cycles of docetaxel, in human epider-
mal growth factor receptor 2 (HER-2)-
negative early breast cancer (EBC) with 
pN0 high genomic risk or pN1 EBC with 
genomically intermediate- to high-risk 
disease.8 

In addition to chemotherapeutic 
agents, radiotherapy also contributes 
to increased risk of CV morbidity and 
mortality to breast cancer survivors. 
Exposure of the heart to ionizing 
radiation during radiotherapy for breast 
cancer increases the subsequent rate of 
ischaemic heart disease, and the risk of 
a major coronary event increased linearly 
with the mean radiation dose to the 
heart.9 Cardiovascular effects secondary 
to coronary atherosclerosis and acceler-
ated endothelial injury occur as early as 
5 years after exposure among breast 
cancer survivors who receive left-sided 
thoracic radiotherapy. The risk persists for 
up to 30 years. Radiotherapy also intensi-
fies the risk of anthracycline-induced 
cardiotoxicity.5,9-11 Fortunately, with mod-
ern radiotherapy techniques, including 

intensity-modulated radiotherapy (IMRT) 
and tomotherapy, cardiac doses for 
breast cancer treatment are lower than 
those delivered in the past and, thus, 
cardiovascular risk has also been ame-
liorated.12 A phase III randomized trial 
has demonstrated superiority of IMRT 
over conventional techniques in terms of 
both acute and late complications after 
breast-conserving surgeries. Moreover, 
techniques like deep inspiration breath 
hold (DIBH) can further enhance the car-
dioprotective effect. Compared with free 
breathing, DIBH resulted in a significant 
reduction in mean heart radiation dose.13 

HER2-targeted therapies, including 
trastuzumab and pertuzumab, can also 
result in LV dysfunction and heart failure, 
but these side effects are mostly revers-
ible.5 However, some patients, especially 
those with cardiac risk factors, may rarely 
experience chronic heart failure or pro-
longed LVEF reduction.14 Thus, it is imper-
ative to recognize potential risk factors to 
minimize the occurrence of trastuzumab-
induced cardiotoxicity. To mitigate this 
adverse effect, the European Society of 
Medical Oncology (ESMO) and American 
Society of Clinical Oncology (ASCO) 
guidelines have suggested consideration 
of anthracycline-free regimens including 
docetaxel/carboplatin/trastuzumab or 
paclitaxel/trastuzumab, especially in low-
risk breast cancer patients.15,16 

In reference to this juxtaposition 
of breast cancer and CVD, the American 
Heart Association, ESMO and ASCO 
have published guidelines and scientific 
statements providing recommendations 
on cardiovascular risk assessment and 
prevention in cancer patients; optimal 
screening and monitoring of cardiac 
function during cancer treatment; active 
management of pre-existing cardiac 

disease to promote the most effective 
cancer therapy; and active management 
of chemotherapy, targeted agents or 
radiotherapy-induced cardiotoxicity.5,15,16

In conclusion, the field of cardio-
oncology has emerged to address the 
eminent need to protect the cardiovas-
cular health of breast cancer patients. 
Through strategies to mitigate cardio-
toxicity during treatment, identifying 
and rectifying modifiable common risk 
factors and close surveillance of potential 
cardiovascular ailments, physicians strive 
to achieve ideal breast cancer outcomes. 
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Introduction

I t has been nearly a century since 
the hormone insulin was discovered 
and later made commercially avail-

able. If insulin has been successfully 
used for almost 100 years, why do we 
need to address the use of non-insulin 
medications?

The answer lies in the ever-increas-
ing diabetic population and the continuing 
poor cardiovascular outcomes. Progress 
in pharmacological therapy over the past 
2 decades did not improve long-term 
outcomes until the recent introduction of 
non-insulin drugs. This article will review 
what they are and what function they 
serve, and describe what effects they 
achieved in two diabetic patients at high 
cardiovascular risk.

To manage diabetes mellitus, doc-
tors have historically relied on prescribing 
sulfonylureas (glimepiride, glibenclamide, 
glipizide), biguanides (metformin), thia-
zolidinediones (pioglitazone), dipeptidyl 
peptidase-4 (DPP-4) inhibitors (sitagliptin, 
saxagliptin, linagliptin), alpha glucosidase 
inhibitors (acarbose) and insulin (long-, 
intermediate- and short-acting).

With the exception of metformin, 
all these agents enhance, sensitize or 
substitute intrinsic insulin. Metformin is 
the only agent that works by a different 
mechanism, reducing glucose produc-
tion, decreasing gastrointestinal absorp-
tion of glucose and increasing peripheral 
glucose uptake and utilization. Studies 
showed good cardiovascular outcomes 
with the use of metformin, but not the 
other antidiabetic drugs.

For years, the challenge for pharma-
ceutical companies was to research and 
develop new drugs that could improve 
glycaemic control as well as reduce the 
known complications of diabetes. In 
recent years, two new classes of non-
insulin agents have been investigated 
for their glycaemic and cardiovascular 
effects. They are the sodium-glucose 
cotransporter 2 (SGLT2) inhibitors and the 
glucagon-like peptide 1 receptor agonists 
(GLP-1 RA).

Sodium-glucose 
cotransporter 2 inhibitors
SGLT2 inhibitors are a class of prescription 
medicines that are approved for use with 
diet and exercise to lower blood sugar in 
adults with type 2 diabetes. SGLT2 inhibi-
tors lower blood sugar by blocking tubular 
glucose reabsorption in the kidneys. 
Medicines in the SGLT2 inhibitor gliflozin 
class include canagliflozin, dapagliflozin 
and empagliflozin (Table 1). They are avail-
able as single-ingredient products and as 
combination formulations with other anti-
diabetic medicines, such as metformin. 

Glucagon-like peptide 1 
receptor agonists
GLP-1 receptor agonists are non-insulin 
agents that work by activating the GLP-1 
receptor, rather than inhibiting the 
breakdown of GLP-1 hormone. There are 
currently six approved GLP-1 Ras (Table 2) 
and one pending investigation.

These two new classes of non-
insulin drugs have been widely studied for 
their efficacy in preventing cardiovascular 
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Table 1. Known members of the gliflozin class of SGLT2 inhibitors

Table 2. Known GLP-1 receptor agonists

Canagliflozin (Invokana) The first SGLT2 inhibitor, approved by the US FDA in March 2013 

Dapagliflozin (Forxiga) Approved in 2011 by the EU, in 2014 by the US FDA 

Empagliflozin (Jardiance) Approved in 2014 by the US FDA 

Ertugliflozin (Steglatro) Approved in 2017 by the US FDA 

Ipragliflozin (Suglat) Approved in Japan in 2014 

Luseogliflozin (Lusefi) Approved in Japan in 2014 

Tofogliflozin (Deberza, Apleway) Approved in Japan in 2014 

Remogliflozin etabonate Launched in India in 2019

Sergliflozin etabonate Discontinued after phase II trials 

Sotagliflozin (Zynquista) A dual SGLT1/SGLT2 inhibitor in phase III trials. Was associated with risk of 
diabetic ketoacidosis and rejected by the US FDA

Exenatide (Byetta, Bydureon) Approved in 2005/2012

Liraglutide (Victoza, Saxenda) Approved in 2010; able to treat obesity

Lixisenatide (Lyxumia) Approved in 2016

Albiglutide (Tanzeum) Approved in 2014

Dulaglutide (Trulicity) Approved in 2014

Semaglutide (Ozempic) Approved in 2016; able to treat obesity

Taspoglutide Phase III trial halted in 2010

EU, European Union; SGLT2, sodium-glucose cotransporter 2; US FDA, United States Food and Drug Administration 

GLP-1, glucagon-like peptide 1
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In summary, this patient achieved 
improvements in body weight, HbA1c 
and FBS over a 6-month period following 
use of GLP-1 RA, while the SGLT2 inhibi-
tor only improved his glycaemic control.

Patient B
A 58-year-old female government admin-
istrator had a BMI of 34 kg/m2. She had 
borderline hyperglycaemia, with the high-
est HbA1c at 6.5–6.6% and an FBS of 6.2 
mmol/L in March and May 2018. However, 
in May 2018, she had marked microalbu-
minuria (83.2 mg); when rechecked in 
October 2018, the result was 141 mg. 
Prior to October 2018, the patient was 
prescribed metformin (Glucophage XR 
500 mg), which lowered her HbA1c and 
FBS to 6.2% and 5.9 mmol/L, respec-
tively. However, as the microalbuminuria 
continued worsening, she was advised to 
switch to a GLP-1 RA for its better insulin 
antagonistic effect. The microalbuminuria 
decreased to 101.4 mg and further down to  
10.4 mg in 4 and 9 months, respectively, 
after such non-insulin drug therapy. Her 

body weight was also notably reduced 
from 76.3 kg to 74.5 kg, and HbA1c 
and FBS further dropped to 6.0% and  
4.7 mmol/L, respectively. 

In summary, this recently diagnosed 
patient with diabetes mellitus who was 
also suffering from diabetic nephropathy 
was treated successfully with a GLP-1 
RA. There was significant improvement 
in her microalbuminuria and body weight, 
and mild control for her diabetes.

Interestingly, two non-insulin drugs, 
semaglutide and liraglutide, are licensed 
for body weight reduction, which might 
be useful for managing morbidly obese 
patients without diabetes. In the longer 
term, their usefulness may be better 
defined when outcomes data become 
available. In the meantime, a shift from 
insulin-secreting or insulin analogues to 
non-insulin drugs may provide better car-
diovascular outcomes as well as alleviate 
most, if not all, of the diabetes complica-
tions seen in diabetic patients.

disease in patients with diabetes. Such 
studies will not be addressed specifically 
in this article; instead two patient cases 
are presented to demonstrate the 
dramatic effect of SGLT2 inhibitors and 
GLP-1 receptor agonists.

Patient A
A 51-year-old male accountant had a his-
tory of repeated percutaneous coronary 
intervention and a strong family history 
of ischaemic heart disease (four relatives 
from parents and siblings). He was obese, 
with a BMI of 39.5–40.5 kg/m2, prior to 
the newer non-insulin therapy.

Initiation of the SGLT2 inhibitor did 
not result in significant weight loss and 
his initial haemoglobin A1c (HbA1c) was 
7.6% while fasting blood sugar (FBS) was 
6.6 mmol/L. These values fell to 7.1% and 
6.2 mmol/L, respectively, with SGLT2 
inhibitor therapy. However, the use of a 
GLP-1 RA further lowered the HbA1c to 
6.3% and FBS to 5.8 mmol/L. In addition, 
the patient’s weight reduced from 105.7 kg  
to 102.5 kg over 6 months. 
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