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From this description, one can see that 
Mercury was not a suitable patron god for 
the medical profession, nor is it appropriate 
to use the caduceus, his wand, on the  
medical logo.

How is it then that the caduceus should 
become confused with the Rod of Asclepius 
and be used so frequently to represent 
medical institutions and doctors?

(Picture source: Symbolsage.com)

EditorialEditorial

Pictorial Medical History (37)

W hen the term “diabetes” is 
used, it refers to diabetes 
mellitus. In our July issue, Dr 

Bernard Wong and Dr Rose Ting provide 
a management update on diabetes and 

vascular outcomes using a succinct 
approach. Dr Joanne Lam emphasises the 
use of glucagon-like peptide 1 receptor 
agonists for weight reduction, cardiovas-
cular benefits and decreasing all-cause 

mortality, in addition to glycaemic control. 
Dr CL Wong lists presentations 

of thyroid abnormalities commonly 
encountered in daily practice. Discordant 
levels of thyroid-stimulating hormone 
and thyroxine may result from the use of 
certain drugs (eg, biotin) or antibody inter-
ference. When laboratory results suggest 
thyrotoxicosis, underlying causes should 
be elucidated before starting antithy-
roid treatment; a useful algorithm is 
discussed. 

Adrenal incidentaloma is found 
in 4–7% of patients on computed 
tomography (CT). Although most benign 
lesions have a high lipid content and non-
contrast CT has high sensitivity for such 
cases, some lesions may warrant more 
advanced imaging and blood/urine tests, 
cautions Dr KP Wong.

The Caduceus is the traditional 
emblem of the Greek god 
Hermes, messenger to the 
gods (equivalent to Roman 
Mercury). He is the patron 
of thieves, merchants and 
travellers.

The Caduceus features two 
snakes entwined around a 
staff with wings.

The symbol represents 
Hermes, fertility, rebirth, 
rejuvenation, harmony and 
balance.

The rod of Asclepius is 
the symbol of Asclepius, 
the Greco-Roman god of 
healing and medicine.

This is the correct symbol 
of medicine, featuring 
a single snake wrapped 
around a staff.

The staff may symbolize 
authority and the snake 
symbolizes rebirth, healing 
and rejuvenation.
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Diabetes and Cardiology – A Concise and 
Comprehensive 2022 Update for Frontline 
Family Doctors

 
 

“D iabetes (di”ah-be’tez) [Gr. 
Diabetes, a syphon, from 
dia through + bainein to go]: 

a general term referring to disorders 
characterized by excessive urine excre-
tion (polyuria), as in diabetes mellitus and 
diabetes insipidus. When used alone, the 
term refers to diabetes mellitus.”

Dorland’s Illustrated Medical 
Dictionary, 27th Edition. 1988 by  

WB Saunders Company

1. Classification of 
diabetes mellitus1,2

Type 1 diabetes 
  •   caused by absolute insulin deficiency 

from autoimmune β cell destruction
  •    representing <10% of adult cases

Type 2 diabetes  
  •   caused by insulin resistance and 

relative insulin deficiency
  •   representing over 90% of adult cases

Specific types of diabetes 
  •   Such as gestational diabetes, mono-

genic diabetes syndrome 
In this article, we are focusing on 

type 2 diabetes mellitus (T2DM).

“The aim of science is not to open a door 
to endless wisdom, but to put a limit to 
endless error.”

Galileo Galilei (1564–1642)

2. What are the diagnostic 
criteria for T2DM?
American Diabetes Association 
Diagnostic Criteria 20222:
  1.  Fasting blood glucose (FBS) ≥7.0 

mmol/L or
  2.  2 hours’ post standardised 75 g oral 

glucose tolerance test (OGTT), blood 
glucose ≥11.1 mmol/L or

  3.  Symptomatic hyperglycaemia + 
random blood glucose ≥11.1 mmol/L or

  4. HbA1C ≥6.5%. 
In the absence of unequivocal 

hyperglycaemia, diagnosis requires two 
abnormal test results.

“The rule of military operations is not to 
count on opponents not coming, but to 
rely on having ways of dealing with them; 
not to count on opponents not attacking, 
but to rely on having what cannot be 
attacked.“

Sun Tzu, The Art of War (544–496 BC)

3. What is the prevalence 
of T2DM? 
  1.  In 2019, 8.7% of the US population 

had T2DM.3

  2.  In 2019, 7% of the UK population had 
diabetes, of which 90% had T2DM.4

  3.  In 2014, 10.9% of Hong Kong’s 
population had T2DM.5

  4.  In 2014, the global prevalence of 
T2DM was 8.5%.6

Comparing these data shows that 
Hong Kong has a higher prevalence of 
T2DM than most places, affecting more 
than 1 in 10 citizens.

“The superior militarist foils enemies’ 
plots; next best is to ruin their alliances; 
next after that is to attack their armed 
forces; worst is to besiege their cities.“

Sun Tzu, The Art of War (544–496 BC)

4. Why is T2DM so  
important to cardiologists 
and frontline doctors?
  •  2–4x ↑ risk for coronary artery disease 

development7
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  •  2–4x ↑ risk for coronary artery disease 
death7

  •   More than one in three patients with 
T2DM will eventually develop acute 
coronary syndrome (ACS; unstable 
angina or myocardial infarction)8

  •  Patients with T2DM have worse 
cardiovascular (CV) outcomes after 
ACS9 

  •  2x ↑ stroke risk10

  •   2–6x ↑ risk of post-stroke adverse 
outcomes10

  •  20–30% of patients with symptom-
atic peripheral arterial disease have 
T2DM11

  •  T2DM accounts for 50% of all lower-
extremity amputations11

  •  2–5x ↑ risk of heart failure develop-
ment and worse outcomes than 
non-diabetics12

“The most incomprehensible thing in the 
Universe is that it is so comprehensible.”

Albert Einstein (1879–1955)

5. What is the aim of 
diabetes treatment?13

As doctors, whenever we treat our 
patients with the precious financial 
resources of the community and/or the 
patients themselves, for any disease, not 
just T2DM, we must focus on two most 
important aims:
  1.  Morbidity reduction → improve 

quality of life.
  2.  Mortality reduction → extend lifespan.

Until the last 5 years, before the 
market availability of some glucagon-
like peptide 1 (GLP1) receptor agonists 
and sodium-glucose transport protein 2 
(SGLT2) inhibitors, the following were still 
very true:
  •  Early intensive glucose control 

effectively reduces the risk of 
microvascular complications but may 
only barely improve CV outcomes 
such as myocardial infarction14

  •  Very intensive glucose control in 
patients with a long disease duration 
of T2DM does not have a CV benefit 
and may be harmful15-19

  •  The CV effects of traditional oral 
antihyperglycaemic agents were not 
established by large randomised 
controlled trials (RCTs) 

In real-world practice, many patients 
do not attain good glycaemic control 
and their disease duration is already 
long. With the non-compelling, barely 
statistically significant effect of glycaemic 
control on CV outcomes, the following 
measures are always very important to 
reduce macrovascular risk in patients 
with T2DM:
  1. Lifestyle management.
  2.  Meticulous and optimal management 

of (i) blood pressure, (ii) lipids and (iii) 
platelet inhibition.

“Why should that apple always descend 
perpendicularly to the ground? Why 
should it not go sideways or upwards, but 
constantly to the earth’s centre?”

Sir Isaac Newton (1643–1727)

6. What is the CV risk 
stratification for patients 
with T2DM?13 
  •  As outlined in Table 1

“A people that values its privileges above 
its principles soon loses both.”

Dwight D Eisenhower (1890–1969)

7. What are the targets for 
diabetes treatment?
1. Glycaemic control13,20: 
  •  Actual HbA1c target can be adjusted 

according to patients’ disease dura-
tion, life expectancy, comorbidities, 
established vascular complications 
and other factors

  •  HbA1c <7% for most adults with 
T2DM 

  •  More stringent target of HbA1c 
<6.5% for people with a short 
duration of T2DM and a low risk of 
hypoglycaemia

  •  Less stringent HbA1c target (eg, <8%) 
for patients with limited life expec-
tancy or at high risk of hypoglycaemia 

2.  Blood pressure, lipid profile 
and platelet inhibition13,21  

  •  As outlined in Table 2

“Each man is the architect of his own 
destiny.”

Appius Claudius Caecus (340–273 BC)

8. How should we treat 
T2DM?
1.  Lifestyle intervention 
  •  Medical nutrition therapy 

-  No ‘one-size-fits-all’ eating pattern; 
individualised meal plans

-  Less refined carbohydrates, eat 
foods rich in long-chain n-3 fatty 
acids

Table 1. CV risk stratification for patients with T2DM.13

CV risk Duration of 
diabetes (years)

Concomitant risk factors 10-year risk of 
CV death

Very high risk Not applicable Established CV disease or
other target organ damage* or
≥3 risk factors++

>10%

High risk ≥10 Without target organ damage plus 
any other risk factor++

5–10%

Moderate risk <10 <50 years old and 
without target organ damage or 
any other risk factors++

<5%

* Target organ damage: proteinuria, renal impairment, left ventricular hypertrophy, retinopathy. 
++ Risk factors: Age, smoking, hypertension, raised lipid levels, obesity.
CV, cardiovascular; T2DM, type 2 diabetes mellitus
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-  Reduce alcohol intake as it 
is associated with poor CV 
outcomes

-  Reduce sodium intake to  
<2,300 mg/day

  •  Smoking cessation, including 
e-cigarettes

  •  Physical activity: moderate to 
vigorous, ≥150 min/week (about 1 h/
alternate day)

  •  Body weight optimisation via the 
above measures, use of antihypergly-
caemic agents with weight benefit, 
and bariatric surgery in selected 
patients

2.  Antihyperglycaemic agents1,22 

  •  See Table 3 

3.  Meticulous management 
of blood pressure, lipids and 
platelet inhibition13,21

Given the marginal effect of glycaemic 
management on reducing CV morbidity 

and mortality, the well-documented, 
powerful CV outcome improvement from 
control of blood pressure and blood lipids 
and platelet inhibition is very important. 
See Table 2 for drug treatment options. 

“That which we persist in doing becomes 
easier… not that the nature of the task 
has changed, but our ability to do it has 
increased.“

Ralph Waldo Emerson (1803–1882)

9. The treatment 
algorithms
There are a few sets of recommenda-
tions13,22,34 issued by various international 
or regional professional groups. From 
these, the general principles are:
  •   Lifestyle modification always
  •   Metformin is the first antihyperglycae-

mic agent to use in most situations
  •  Given the compelling cardiorenal 

data from SGLT2 inhibitors and some 
GLP1 receptor agonists, an alternative 

Table 2. Treatment targets for blood pressure, lipid profile and platelet inhibition in 
managing patients with T2DM.13,21 

Blood pressure Lipid profile Platelet 
inhibition

Treatment 
target

• BP ≤130/80 mmHg
•  SBP 130–139 mmHg for 

older patients

LDL cholesterol:
•  <1.4 mmol/L for very high 

CV risk
• <1.8 mmol/L for high CV risk
•  <2.6 mmol/L for moderate 

CV risk

Platelet inhibition 
for patients with 
diabetes and 
high to very high 
CV risk

Treatment 1. Lifestyle modification
• Weight loss, exercise
• Reduced sodium intake
• Mediterranean diet

2. Antihypertensives
• First line:
    Angiotensin receptor 

blocker / angiotensin-
converting enzyme inhibitor 
+ calcium channel blocker  

  Combination therapy is 
recommended first line

• Second line
  First-line regimen + diuretic

•  Beta-blockers are not 
preferred

First line: 
•  Statins (eg, atorvastatin, 

rosuvastatin)

Second line:
• Ezetimibe

Third line:  
•  PCSK9 inhibitor (eg, 

alirocumab, evolocumab)

Fibrates (eg, fenofibrate)
•  For patients with 

hypertriglyceridaemia 
•  Also for patients with mild 

diabetic retinopathy to retard 
progression

First line:
•  Aspirin 75–100 

mg/day 
(CV risk reduction 
by 12% as primary 
prevention, need 
to balance benefits 
and bleeding risk)

BP, blood pressure; CV, cardiovascular; LDL, low-density lipoprotein; PCSK9, proprotein convertase subtilisin/kexin 
type 9; SBP, systolic blood pressure; T2DM, type 2 diabetes mellitus

initial agent is acceptable to meet the 
different treatment goals, such as the 
need for heart failure treatment 

  •   Early combination therapy can be 
considered to delay treatment failure, 
especially in those with baseline 
HbA1c 1–2% above target

  •  In patients with established athero-
sclerotic CV disease/ heart failure/ 
kidney disease, early introduction of 
SGLT2 inhibitors or GLP1 receptor 
agonists is recommended

  •  In patients whose treatment goal is 
weight reduction, consider a GLP1 
receptor agonist or SGLT2 inhibitor as 
part of the regimen

  •   If cost is not an important consid-
eration, a GLP1 receptor agonist is 
preferred to basal insulin upon “oral 
drug failure” 

“People are more likely to do what you 
would like them to do when you make 
them happy about doing the things you 
suggest.”

Dale Carnegie (1888–1955)

10. The moment of truth
“Intimate trust between doctors and  
patients + patient education = successful 
diabetic management.”

Adapted and modified from 
’Cardiovascular Medicine – A guide 

to clinic practice, 2016’
Wong Bun Lap, Bernard

11. In a nutshell
  1.  T2DM is a very common disease in 

Hong Kong (prevalence: 10.9%).
  2.  T2DM increases the morbidity and 

mortality of ischaemic heart disease, 
stroke and peripheral heart disease 
by 2–4-fold.

  3.  Glycaemic control itself can effec-
tively reduce microvascular complica-
tions but there are no compelling 
prospective RCT data showing it can 
improve major CV outcomes.

  4.  So, improving lifestyle, blood 
pressure, lipid profile and platelet 
management are very important to 
reduce CV morbidity and mortality.
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Table 3.  Common non-insulin antihyperglycaemic agents used in Hong Kong.

# Interested readers can refer to the article, Review of Antihyperglycaemic Agents and Updates for 2021, in the April 2022 issue of this Journal, and to Update on Glucagon-like 
Peptide 1 Receptor Agonists (by Dr Joanne Lam) in the current issue for the details of cardiorenal data for SGLT2 inhibitors and GLP1 receptor agonists.
ACS, acute coronary syndrome; BP, blood pressure; CV, cardiovascular; CVOT, cardiovascular outcomes trial; DPP4, dipeptidyl peptidase-4; eGFR, estimated glomerular filtration 
rate; GI, gastrointestinal; GLP1, glucagon-like peptide 1; HF, heart failure; MI, myocardial infarction; NYHA, New York Heart Association; RCT, randomised controlled trial; SGLT2, 
sodium-glucose transport protein 2

Drug class Examples Cost Risk of 
hypoglycaemia

Weight Side effects CV risk data/ Points to note

Biguanide Metformin Low Low Neutral •   GI upset (lower 
risk in metformin 
extended release) 

•  Vitamin B12 
deficiency in higher 
dose and long-term 
use 

•  No CVOT data
•  But considered ‘cardiac safe’
•  Risk of lactic acidosis is low unless eGFR <30 mL/

min/1.73 m2

Sulphonylureas Gliclazide
Glimepiride

Low High ↑↑ •  Hypoglycaemia •  No CVOT data 
•  Older generation, such as glibenclamide, showed 

association with CV risk 
•  Newer generation, such as glimepiride, showed 

comparable CV safety to DPP4 inhibitors 
(CAROLINA study23) 

Thiazolidinediones Pioglitazone High Low ↑↑ •  Weight gain
•  Pedal oedema
•  Worsening of HF

•  The primary composite outcome of all-cause 
mortality, non-fatal MI, stroke, ACS, and 
endovascular or surgical intervention in the 
coronary or leg arteries was statistically 
insignificant (PROactive Trial24)

•  Contraindicated in NYHA III/IV HF
•  Good adjunct to reduce insulin requirement in 

patients on high-dose insulin 

DPP4 inhibitors Alogliptin
Linagliptin
Saxagliptin
Sitagliptin
Vildagliptin

High Low Neutral •  Generally well 
tolerated 

•  No significant CV benefits shown in CVOTs 23,25,26

SGLT2 inhibitors# Canagliflozin
Dapagliflozin
Empaglifozin

High Low ↓↓ •  Urogenital infection
•  Dehydration
•  Diabetic 

ketoacidosis

-  The first and only oral antidiabetic agents 
with compelling data on improving CV 
outcomes (eg, empagliflozin27) from 
prospective RCTs

•  Also shown to reduce BP modestly

•  Improve HF outcomes in patients with HF with 
preserved or reduced ejection fraction, regardless 
of diabetes state (empagliflozin,28,29 dapagliflozin30) 

•  Improve renal outcome in patients with diabetes 
(canagliflozin,31,32 emagliflozin28), or regardless of 
diabetes state (dapagliflozin33)

GLP1 receptor 
agonists#

Dulaglutide
Liraglutide 
Semaglutide

Very 
high

Low ↓↓↓↓ •  GI upset, esp. 
nausea 

•  Injection site 
reaction

•  Improve CV outcomes as shown in CVOTs#:  
dulaglutide, liraglutide and semaglutide

  5.  Lifestyle management, including 
diet, physical activity, smoking cessa-
tion and weight control, is important.

  6.  SGLT2 inhibitors and GLP1 receptor 
agonists are the only oral antihyper-
glycaemic drug classes with positive 

data from cardiovascular outcomes 
trials.

  7.   GLP1 receptor agonists are the first 
and only injectable antidiabetic drugs 
with prospective RCT data on CV 
improvement.

  8.  Intimate trust between doctors 
and patients + patient education = 
successful diabetic management.

A complete list of references can be downloaded from 
www.SOPHYSICIANSHK.org
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Medicine, History and Art (14)

The Surgeon

D avid Teniers was the 

most famous 17th-century 

painter of peasant life. He 

enjoyed international popularity in 

his own lifetime and during the 

18th century, especially in France. 

Teniers was born in Antwerp 

and trained by his father, David 

Teniers the Elder, and his father-

in-law, Jan Brueghel.

By 1649, he was probably 

already working for the King of 

Spain, as well as for Prince William 

of Orange and the Governor of 

the Netherlands, the Archduke 

Leopold William.

This picture shows vividly the 

daily activities in a barber-surgeon 

shop. The patient is in pain and 

a little frightened. The Surgeon 

works with concentration lancing 

an abscess while an apprentice 

watches intently to learn the skill.

The Surgeon, 1670, David Teniers the Younger
Chrysler Museum, Norfolk, Virginia

Past articles in this series can 
be seen on the website under 
“Specialty Index”.
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Update on Glucagon-like Peptide 1 Receptor 
Agonists

 

 

Introduction 
Despite the availability of various anti-
diabetic therapeutic options, optimal gly-
caemic control is often not achieved. Type 
2 diabetes mellitus (T2DM) is a complex 
disease with multiple pathophysiological 
abnormalities, known as the ominous 
octet.1 Glucagon-like peptide 1 receptor 
agonists (GLP-1RAs) target a few of these 
pathophysiological defects to lower blood 
sugar by enhancing glucose-dependent 
insulin secretion, reducing postprandial 
glucagon secretion, slowing gastric emp-
tying and reducing food intake.2  

Glycaemic efficacy
GLP-1RAs are effective in improving 
glycaemic control, as illustrated by the 
results of a meta-analysis of 34 ran-
domised trials.3 Compared with placebo, 
all GLP-1RAs caused reductions in fasting 

plasma glucose (range, -0.73 mmol/L to 
-1.97 mmol/L) and glycated haemoglobin 
A1c (HbA1c; range, -0.55% to -1.21%).2 The 
longer-acting GLP-1RAs reduced HbA1c 
more than the shorter-acting agents. 

Weight reduction and 
other effects 
GLP-1RAs also cause weight reduction 
in patients with T2DM. In a systematic 
review of 17 randomised trials comparing 
GLP-1RAs with placebo or active com-
parator, patients receiving GLP-1RAs had 
a weight reduction of ~1.5–2.5 kg over 30 
weeks.4 GLP-1RA treatment also leads 
to modest improvements in lipids and 
reductions in blood pressure, with a low 
risk of hypoglycaemia.4 

Cardiovascular benefits 
In patients with T2DM and cardiovascular 
disease (CVD), treatment with liraglutide 
(LEADER),5 semaglutide once weekly 
(SUSTAIN-6),6 dulaglutide (REWIND)7 
and albiglutide (HARMONY; withdrawn 
from the market for commercial reasons) 
reduced the rates of CVD outcomes com-
pared with placebo, whereas lixisenatide 
(ELIXA), extended-release exenatide 
(EXSCEL) and oral semaglutide (PIONEER 
6) had no effect on CVD outcomes.8 In a 
meta-analysis of seven cardiovascular 
outcome trials (CVOTs) of GLP-1RAs 
(lixisenatide, exenatide, albiglutide, lira-
glutide and semaglutide) involving more 
than 56,000 patients with T2DM, GLP-
1RAs reduced the rate of major adverse 
cardiovascular events (MACE) by 12%.8  

All-cause mortality 
GLP-1RAs appear to decrease overall 
mortality in patients with T2DM and 
established CVD. Data from the same 
meta-analysis of seven CVOTs showed 

that GLP-1RAs also reduced all-cause 
mortality by 12%.8 

Microvascular outcomes 
There are currently no trials evaluating 
microvascular disease as the primary 
outcome in T2DM patients treated with 
GLP-1RAs. In CVOTs evaluating GLP-
1RAs in patients with T2DM, liraglutide, 
semaglutide and dulaglutide reduced 
the incidence of renal outcomes.8 A 
recent meta-analysis of GLP-1RAs in 
T2DM patients with high cardiovascular 
risk demonstrated that these agents 
reduced the composite kidney endpoint 
(development of new-onset macroalbu-
minuria, decline in estimated glomerular 
filtration rate, progression to end-stage 
kidney disease or death attributable to 
renal causes) by 17%.8 There are three 
ongoing studies of GLP-1RAs (liraglutide, 
lixisenatide and semaglutide) in primary 
kidney outcomes; the results from these 
studies will provide a definitive answer on 
the renoprotective effects of GLP-1RAs.  

Data on retinal outcomes, if 
defined, are inconsistent among the 
CVOTs evaluating GLP-1RAs in T2DM 
patients.8 In the SUSTAIN-6 trial, diabetic 
retinopathy complications occurred more 
frequently in the semaglutide group, 
which might be attributable to the rapid 
improvement in HbA1c.6 Otherwise, no 
increase in retinopathy has been reported 
in other GLP-1RAs studies. 

Safety and tolerability 
The side effects of GLP-1RAs are mainly 
gastrointestinal, including nausea, vomiting 
and diarrhoea. The risk of nausea can be 
reduced by starting with a lower dose and 
gradually increasing to the recommended 
dosage as tolerated. However, nausea and 
vomiting usually wane with time. 
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Table. Dosage guidance for GLP-1 receptor agonists currently available in Hong Kong. 

BD, twice daily; CrCl, creatinine clearance; eGFR, estimated glomerular filtration rate; GLP-1, glucagon-like peptide 1; sc, subcutaneously

Acute pancreatitis has been 
reported in association with GLP-1RAs; 
as such, they should not be used in 
patients with a history of pancreatitis. 
Due to limited clinical data in T2DM 
patients with kidney disease, GLP-1RAs 
should be used with caution in patients 
with significant renal impairment.

Short-acting versus 
long-acting GLP-1RAs 
Short-acting GLP-1RAs tend to have a 
more pronounced effect on postprandial 
blood glucose than fasting glucose, 
whereas long-acting GLP-1RAs tend 
to have more marked effect on fasting 
glucose with less effect on gastric emp-
tying and postprandial glucose. The Table 
shows the administration characteristics 
of the GLP-1RAs currently available in 
Hong Kong. 

Oral GLP-1RA 
Although the once-daily oral formulation 
(3, 7 and 14 mg) of semaglutide is not 

currently available in Hong Kong, it is mar-
keted in several other counties, including 
the United States, Canada and the United 
Kingdom. Its low oral bioavailability (~1%) 
necessitates administration under fasting 
conditions, at least 30 minutes prior to 
breakfast and before taking any other 
oral medications.9 When oral semaglutide 
becomes available locally, it will be an 
attractive option for patients who are 
reluctant to start injections. 

Conclusion 
The GLP-1RAs are a class of antidiabetic 
agents that provides potent HbA1c reduc-
tion. In addition, they are associated with 
weight reduction, improvement in blood 
pressure and lipids, and a low risk of hypo-
glycaemia. In patients with T2DM and 
established CVD, liraglutide, semaglutide 
or dulaglutide should be considered after 
metformin monotherapy, irrespective 
of the HbA1c level, as large CVOTs have 
shown they reduce the risk of MACE.10 
In T2DM patients with low cardiovascular 

GLP-1RAs Administration Dose Device type Effect of renal dysfunction 

Exenatide BD (Byetta®) Twice daily, sc 5–10 µg Multi-use Use not recommended if CrCl <30 mL/min 

Lixisenatide (Lyxumia®) Daily, sc 10–20 µg Multi-use Use not recommended if eGFR <30 mL/min/1.73 m2 

Liraglutide (Victoza®) Daily, sc 0.6–1.8 mg Multi-use No dosage adjustment needed

Exenatide once-weekly 
(Bydureon®)

Weekly, sc 2 mg Single-use (needs 
reconstitution)

Use not recommended if eGFR <45 mL/min/1.73 m2

Dulaglutide (Trulicity®) Weekly, sc 0.75–1.5 mg Single-use No dosage adjustment needed

Semaglutide (Ozempic®) Weekly, sc 0.25–1.0 mg Multi-use No dosage adjustment needed
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risk, the choice of GLP-1RA should be 
based on patient preference (ie, regarding 
frequency of injection, device type, need 
for reconstitution, etc) and cost.
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Thyrotoxicosis Diagnosis/Treatment FAQs

  
  
 

 

H yperthyroidism is one of the most 
common endocrine disorders 
encountered in primary care, 

affecting about 1% of the general popula-
tion. While elevated thyroid hormone 
levels may suggest hyperthyroidism, 
for diagnosis this must be married with 
detailed and proper assessment of symp-
toms and signs of thyrotoxicosis, and an 
aetiology must be sought and defined. 
In this article, I will address some of the 
clinical questions that may be frequently 
asked by primary-care physicians.

Question 1: 
A patient has an elevated free T4 level, 

while his thyroid-stimulating hormone 

(TSH) level is normal: does he have 

thyrotoxicosis/hyperthyroidism?

Thyrotoxicosis refers to the clinical 
syndrome induced by excess thyroid 
hormones, irrespective of aetiology, 
while hyperthyroidism refers to the 
increased synthesis and/or secretion of 
thyroid hormones from the thyroid gland. 
Although elevated free T4 (and/or free T3) 
with normal/elevated TSH may suggest 

secondary hyperthyroidism, such dis-
cordant thyroid functions may also be 
observed in other conditions (Table 1).1 
It would be prudent to reappraise the 
patient’s clinical status and exclude assay 
interference where real thyrotoxicosis or 
hyperthyroidism is classically absent. Six 
main types of assay interference have 
been identified (Table 2), which produce 
different patterns of abnormal thyroid 
functions.2 While repeating thyroid func-
tion testing with another immunoassay 
using a different technique may help 
resolve this issue, difficult cases should 
be referred to, or discussed with, an 
endocrinologist or chemical pathologist. 
On the other hand, drug effects or a 

non-thyroidal illness can be deduced 
from the clinical history and normalisa-
tion of thyroid function when the suspect 
drug is stopped or non-thyroidal illness is 
resolved. If these are excluded, a TSH-
secreting pituitary adenoma or thyroid 
hormone resistance syndrome should be 
considered: investigations may include 
measuring thyroid hormones levels in 
family members, dynamic hormonal test-
ing, magnetic resonance imaging (MRI) 
of the pituitary gland and genetic testing.1

Question 2: 
A patient presents with neck discom-

fort, palpitations and tremor of recent 

onset. Physical examination shows 

Table 1. Causes of elevated thyroid hormones with normal or elevated TSH.

Table 2. Major types of interference with thyroid function immunoassays and the 
expected interference patterns.

•  Assay interference

•  Thyroxine replacement therapy (including poor compliance)

•  Drugs (eg, amiodarone, heparin)

•  Non-thyroid illness (including acute psychiatric disorders)

•  Resistance to thyroid hormone

•  TSH-secreting pituitary adenoma

•  Familial dysalbuminaemic hyperthyroxinaemia

•  Disorders of thyroid hormone transport or metabolism

TSH, thyroid-stimulating hormone

↑ = elevated; ↓ = reduced 
THAAb, thyroid hormone autoantibody; TSH, thyroid-stimulating hormone

Type of interference TSH Free T4 Free T3

Macro-TSH ↑ to markedly ↑ Normal Normal

Biotin ↓ ↑ ↑

Anti-streptavidin antibody ↓ or normal ↑ ↑

Anti-ruthenium antibody May be ↑ Usually ↑ Usually ↑

THAAb Normal ↑ ↑

Heterophilic antibody ↑ May be ↑ May be ↑
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a mildly tender goitre, and features 

of orbitopathy are absent. Thyroid 

hormone testing shows elevated free 

T4 and free T3, both at ~2x the upper 

limit of normal (ULN), with suppressed 

TSH. Should I treat this patient with an 

antithyroid drug (ATD)?

Determining the aetiology of 
primary hyperthyroidism is an important 
step to guide subsequent treatment. 
While Graves’ disease (GD) and toxic 
multinodular goitre comprise the major-
ity of cases of primary hyperthyroidism, 
other less common causes include toxic 
adenoma, subacute thyroiditis (SAT), 
painless thyroiditis, drug-induced thyroid-
itis, human chorionic gonadotropin (hCG)-
medicated hyperthyroidism and ectopic 
hyperthyroidism. Factitious thyrotoxicosis 
due to exogenous thyroid hormone 
intake mimics primary hyperthyroidism 
biochemically, while the patient actually 
has thyrotoxicosis without hyperthyroid-
ism. In this condition, the patient’s thyroid 
gland is small, the thyroglobulin level is 
low and the uptake on thyroid scan is sup-
pressed. In this case, the main differential 

diagnoses are SAT and GD; their differ-
entiation is highlighted in Figure 1.3,4 The 
former can be treated with a course of 
a nonsteroidal anti-inflammatory drug 
(NSAID) or glucocorticoid if neck pain is 
severe, while an ATD is usually the initial 
treatment of choice for the latter. A beta-
blocker is helpful to reduce the thyrotoxic 
symptoms in both conditions. 

 
Question 3: 
A patient with newly diagnosed GD 

and hyperthyroidism is found to have 

mild neutropenia with an absolute 

neutrophil count (ANC) of 1.3 x 109/L. 

Are ATDs contraindicated?

Mild, transient neutropenia (ANC 
of ~1.0–1.8 x 109/L) may be observed in 
about 10% of patients with hyperthy-
roidism due to GD. In some studies, an 
inverse relationship between thyroid 
hormones and ANC was observed.7 The 
exact mechanism is unknown but the 
presence of antineutrophil antibodies, 
decreased marrow granulocyte reserve, 
and abnormal granulopoiesis, distribution 
and margination may be implicated. The 

presence of more severe neutropenia 
(eg, ANC <0.5–1.0 x 109/L), bi- or pancyto-
penias, a cause for hyperthyroidism other 
than GD, and persistent neutropenia 
despite normalising thyroid hormones 
should prompt a search for an alternative 
cause for the neutropenia. The presence 
of mild baseline neutropenia is not asso-
ciated with increased risk of ATD-induced 
agranulocytosis, and treatment of Graves’ 
hyperthyroidism with ATDs actually cor-
rects the haematological abnormality.7,8 
On the other hand, ATDs are contrain-
dicated if the pretreatment ANC is <0.5 
x 109/L.9 Determining a white cell count 
with differentials before initiating ATDs 
is also recommended to avoid confusion 
between hyperthyroidism-associated 
neutropenia and ATD-induced agranulo-
cytosis later.10 Monitoring of recovery of 
neutropenia should also be considered 
in patients with mild neutropenia at the 
commencement of ATD.

Question 4: 
A patient with newly diagnosed GD 

and hyperthyroidism is found to have 

Figure 1. Proposed algorithm to differentiate between Graves’ disease and subacute thyroiditis.3,4

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; ULN, upper limit of normal

*A free T3 to free T4 ratio >0.3–0.4 has also been proposed to differentiate Graves’ hyperthyroidism from destructive thyroiditis5,6

Yes

Positive

Negative

Consider

YesNo No

Presence of the following features:
• New onset orbitopathy
• Diffusely enlarged, non-nodular goitre
•  Moderate to severe hyperthyroidism (eg, thyroid hormones elevated to more 

than 2–3x ULN)*

Measure thyrotropin receptor antibody by thyrotropin-binding inhibitory 
immunoglobulin or thyroid-stimulating immunoglobulin assay

Thyroid scintigraphy (eg, Tc-99m pertechnetate thyroid scintigraphy or radioactive iodine uptake scan)
or

Thyroid ultrasound to assess thyroidal blood flow

Consistent with 
subacute thyroiditis

Consistent with 
Graves’ disease

Thyroid scintigraphy

High or normal uptake

Graves’ disease

Low to absent uptake

Subacute thyroiditis

Thyroid ultrasound

Normal

Likely Graves’ 
disease

High

Graves’ disease

Low

Subacute 
thyroiditis

Presence of the following features:
• Severe neck pain; tender goitre; fever
• Elevated inflammatory markers (eg, ESR, CRP)
•  Mild to moderate hyperthyroidism (eg, thyroid hormones <2x ULN)*



JULY 2022 Journal of The Society of Physicians of Hong Kong  |  77

References
1. Gurnell M, Halsall DJ, Chatterjee VK. What should be done when thyroid 

function tests do not make sense? Clin Endocrinol (Oxf) 2011;74:673-678. 
2. Favresse J, Burlacu MC, Maiter D, Gruson D. Interferences with thyroid 

function immunoassays: Clinical implications and detection algorithm. 
Endocr Rev 2018;39:830-850. 

3. Smith TJ, Hegedüs L. Graves' disease. N Engl J Med 2016;375:1552-
1565. 

4. Ross DS. Diagnosis of hyperthyroidism. In: Cooper DS (ed.), UpToDate. 
Available at: https://www.uptodate.com/contents/diagnosis-of-
hyperthyroidism. Accessed 7 April 2022.

5. Chen X, Zhou Y, Zhou M, Yin Q, Wang S. Diagnostic values of free 
triiodothyronine and free thyroxine and the ratio of free triiodothyronine 
to free thyroxine in thyrotoxicosis. Int J Endocrinol 2018;2018:4836736.

6. Izumi Y, Hidaka Y, Tada H, et al. Simple and practical parameters for 
differentiation between destruction-induced thyrotoxicosis and Graves' 
thyrotoxicosis. Clin Endocrinol (Oxf) 2002;57:51-58.

7. Scappaticcio L, Maiorino MI, Maio A, Esposito K, Bellastella G. 
Neutropenia in patients with hyperthyroidism: Systematic review and 
meta-analysis. Clin Endocrinol (Oxf) 2021;94:473-483. 

8. Aggarwal N, Tee SA, Saqib W, Fretwell T, Summerfield GP, Razvi S. 
Treatment of hyperthyroidism with antithyroid drugs corrects mild 
neutropenia in Graves' disease. Clin Endocrinol (Oxf) 2016;85:949-953.

9. Bahn Chair RS, Burch HB, Cooper DS, et al; American Thyroid Association; 
American Association of Clinical Endocrinologists. Hyperthyroidism 
and other causes of thyrotoxicosis: Management guidelines of the 
American Thyroid Association and American Association of Clinical 
Endocrinologists. Thyroid 2011;21:593-646. 

10. Ross DS, Burch HB, Cooper DS, et al. 2016 American Thyroid Association 
Guidelines for Diagnosis and Management of Hyperthyroidism and Other 
Causes of Thyrotoxicosis. Thyroid 2016;26:1343-1421. 

11. Scappaticcio L, Longo M, Maiorino MI, et al. Abnormal liver blood tests 
in patients with hyperthyroidism: systematic review and meta-analysis. 
Thyroid 2021;31:884-894. 

12. Andersen SL, Andersen S. Antithyroid drugs and birth defects. Thyroid 
Res 2020;13:11. 

13. Seo GH, Kim TH, Chung JH. Antithyroid drugs and congenital 
malformations: A nationwide Korean cohort study. Ann Intern Med 
2018;168:405-413. 

14. Li X, Liu GY, Ma JL, Zhou L. Risk of congenital anomalies associated with 
antithyroid treatment during pregnancy: a meta-analysis. Clinics (Sao 
Paulo) 2015;70:453-439. 

15. Li H, Zheng J, Luo J, et al. Congenital anomalies in children exposed to 
antithyroid drugs in-utero: a meta-analysis of cohort studies. PLoS One 
2015;10:e0126610. 

16. Andersen SL, Olsen J, Wu CS, Laurberg P. Birth defects after early 
pregnancy use of antithyroid drugs: a Danish nationwide study. J Clin 
Endocrinol Metab 2013;98:4373-4381.

17. Okosieme OE, Khan I, Taylor PN. Preconception management of thyroid 
dysfunction. Clin Endocrinol (Oxf) 2018;89:269-279. 

18. Laurberg P, Andersen SL. Therapy of endocrine disease: antithyroid drug 
use in early pregnancy and birth defects: time windows of relative safety 
and high risk? Eur J Endocrinol 2014;171:R13-R20. 

19. De Groot L, Abalovich M, Alexander EK, et al. Management of thyroid 
dysfunction during pregnancy and postpartum: an Endocrine Society 
clinical practice guideline. J Clin Endocrinol Metab 2012;97:2543-2565. 

20. Pal R, Joshi A, Bhadada SK, Banerjee M, Vaikkakara S, Mukhopadhyay 
S. Endocrine follow-up during post-acute COVID-19: Practical 
recommendations based on available clinical evidence. Endocr Pract 
2022;28:425-432. 

21. Lui DTW, Lee CH, Chow WS, et al. Long COVID in patients with mild to 
moderate disease: Do thyroid function and autoimmunity play a role? 
Endocr Pract 2021;27:894-902. 

22. Jafarzadeh A, Nemati M, Jafarzadeh S, Nozari P, Mortazavi SMJ. 
Thyroid dysfunction following vaccination with COVID-19 vaccines: a 
basic review of the preliminary evidence. J Endocrinol Invest 2022:1-29. 

23. Ippolito S, Gallo D, Rossini A, et al. SARS-CoV-2 vaccine-associated 
subacute thyroiditis: insights from a systematic review. J Endocrinol 
Invest 2022:1-12. 

an elevated alanine aminotransfer-

ase (ALT) level of 70 U/L. Are ATDs 

contraindicated?

A biochemical liver function 
abnormality is present in up to 50–60% 
of patients within hyperthyroidism. 
Elevated alkaline phosphatase (ALP) of 
bone origin, as a result of increased bone 
turnover, is the most common of these. 
A dominantly hepatocellular pattern has 
also been observed with elevated ALT in 
up to 30% of patients and is postulated 
to be related to relative hepatic ischaemia 
and hepatocyte hypoxia.10,11 The degree 
of elevated transaminase enzymes is 
often within 2–5x ULN in uncomplicated 
hyperthyroidism, which usually resolves 
with restoration of euthyroidism and is 
not a contraindication to ATD.10,11 This 
abnormality is sometimes confused with 
the mild (2–3x ULN), transient elevation 
of transaminases due to thionamides, 
so establishing baseline liver function 
values is recommended prior to com-
mencement of ATD to aid interpretation 
of future laboratory tests. However, 
transaminase enzyme levels elevated to 
more than 5x ULN should prompt serious 
reconsideration of initiating ATD, espe-
cially if this is not attributable to thyrotoxi-
cosis.8 Specifically, propylthiouracil (PTU) 
should be discontinued if transaminase 
levels reach >3x ULN or increase further 
if levels are elevated at onset of therapy 
because PTU may cause immunoallergic 
hepatitis, deterioration of which can lead 
to fulminant hepatic failure.10

Question 5: 
Are ATDs teratogenic?

Observational cohorts and meta-
analyses suggested an increased risk 
(about 2–4% above background risk) of 
birth defects among children exposed to 
ATDs in utero, and this risk was higher 
in the carbimazole (CMZ) /methimazole 
(MMI)-exposed group than the PTU-
exposed counterpart. The risk was 
also greatest if the exposure occurred 
between gestational weeks 6–10. The 
patterns of birth defects differ: CMZ/

MMI-exposed children demonstrate 
more severe malformations, including 
choanal atresia, oesophageal atresia, 
omphalocele, omphalomesenteric duct 
anomalies, aplasia cutis and ventricular 
septal defects, while PTU-exposed 
children may be more likely to develop 
pre-auricular/brachial sinuses, cysts 
and fistula. Both drugs are associated 
with urinary system malformation.10,12–16 
Therefore, detailed preconception coun-
selling should be offered to women of 
childbearing age, and options for defini-
tive treatment should be discussed pre-
emptively with women whose pregnancy 
timeline is expected to be within 1–2 
years and have a low chance of remission 
with ATD therapy.15 Use of ATD should be 
restricted, especially in the first trimester 
(weeks 6–10), and PTU is preferred in 
early pregnancy if an ATD is necessary to 
control moderate to severe hyperthyroid-
ism, which can cause significant maternal 
and foetal complications.8,16,17

Question 6: 
Can COVID-19 or COVID-19 vaccination 

cause thyrotoxicosis? 

Thyroid dysfunction can occur in 
both patients with COVID-19 and recipi-
ents of COVID-19 vaccines. While non-
thyroid illness/sick euthyroid syndrome 
is the most commonly observed thyroid 
dysfunction in patients with COVID-19, 
with the degree of decrease in TSH 
and T3/T4 levels correlating positively 
with disease severity, SAT may occur 
during active COVID-19 or during the 
recovery phase. Development of GD was 
exceptional.20 Incidental development 
of antithyroid peroxidase antibody was 
observed in 5.5% of patients in a local 
study, while its relationship with future 
development of hypothyroidism or long 
COVID-19 is currently unknown.19

Similarly, SAT may arise after COVID-
19 vaccination and is the most common 
COVID-19 vaccination-related thyroid 
disorder, accounting for about 60% of all 
cases. This is followed by GD, while focal 
painful thyroiditis, silent thyroiditis and 

concurrent GD/SAT are rare. COVID-19 
vaccine-related SAT and GD tend to occur 
at a median onset of 10–14 days after 
either the first or second vaccine dose 
and are mostly associated with mRNA-
based vaccines. The presentation and 
management of vaccine-related SAT and 
GD are similar to those unrelated to vac-
cination, and clinical outcomes are gener-
ally favourable. The benefits of COVID-19 
vaccination also generally outweigh the 
risk of thyroid dysfunction.22,23
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Management of Adrenal Incidentaloma: 
Initial Workup and Follow Up

 
 

 
 

Introduction
Adrenal incidentaloma is an adrenal mass 
detected during an imaging examination 
for other non-adrenal disease. About 4% 
to 7% of patients had adrenal inciden-
taloma detected on computed tomogra-
phy (CT) scan, and prevalence increased 
with age.1–3 Prevalence was about 4% 
in the middle aged and up to 10% in the 
elderly.1,4 These findings are supported 
by autopsy studies that reported the 
prevalence was around 2%.5,6 Although 
the finding of adrenal incidentaloma was 
common, the majority (~80%) of cases 
were non-functional benign adenoma.5,7 

To manage a patient with adrenal inci-
dentaloma, it is important to rule out: 
1) the possibility of malignancy, either 

primary (adrenocortical carcinoma [ACC] 
or phaeochromocytoma) or secondary 
(metastasis to adrenal gland); and 2) 
hormonal over-function. 

Initial workup
Non-contrast CT scan with measurement 
of tissue attenuation (density) is a simple 
and effective way to identify a suspicious 
adrenal mass. Benign adrenal lesions 
have a high intracellular lipid content. 
On non-contrast CT scan, an attenuation 
coefficient less than 10 Hounsfield units 
(HU) is suggestive of a benign adenoma 
with high lipid content (sensitivity of 
96–98%).8,9 However, about 30% of 
benign adenomas had an attenuation value 
greater than 10 HU, which overlaps with 
phaeochromocytoma and ACC. Contrast-
enhanced CT scans, magnetic resonance 
imaging (MRI) and positron emission 
tomography with 2-deoxy-2-[fluorine-18]
fluoro-D-glucose (18F-FDG PET) scans are 
potential options for further evaluation. 
Besides measuring the attenuation value 
in non-contrast CT scan, the size of the 
adrenal tumour also has a high predictive 
value for malignancy. Only 0.1–2.0% of 
adrenal tumours smaller than 4 cm were 
malignant. For those measuring 4.1 to 6.0 
cm, 2.4–6.0% were ACC; the proportion 
rose to 19.5–25.0% for adrenal tumours 
larger than 6 cm.10,11

Despite some discrepancies 
between different guidelines, all recom-
mend careful hormonal investigations.7,10,12 
The 1-mg overnight dexamethasone sup-
pression test (ONDST) and measurement 
of plasma free or urinary fractionated 
metanephrines are suggested to rule out 
autonomous cortisol-secreting adenoma 
and phaeochromocytoma. Plasma 
aldosterone/renin ratio can exclude 
primary hyperaldosteronism and should 

be performed in patients with concomi-
tant hypertension or hypokalaemia.7 In 
patients with features suggestive of ACC, 
sex hormones and steroid precursors 
should also be measured (Table).

Those with abnormal findings on 
initial work up should be referred to an 
endocrinologist or endocrine surgeon for 
comprehensive evaluation.10 In general, 
adrenalectomy would be recommended 
for adrenal tumours that are larger than 
4 cm or unilateral adrenal tumours with 
clinically significant hormone excess, 
including phaeochromocytoma, Conn’s 
adenoma and adenoma with overt 
Cushing’s syndrome. For patients with 
autonomous cortisol secretion but no 
overt Cushing’s syndrome, the decision 
to operate should be individualised as 
there is no conclusive evidence of poten-
tial benefit from adrenalectomy. Surgical 
resection would be recommended for 
those with worsening comorbidities 
potentially related to excessive cortisol 
secretion.7

Radiological follow up 
After excluding malignancy and hor-
monal excess, the appropriate schedule 
of surveillance to detect malignant 
transformation and development of over-
functioning adenoma has been under dis-
cussion.7,10,13,14 Early guidelines adopted 
a frequent surveillance strategy, with an 
imaging study repeated at 3- to 6-month 
intervals or a 6- to 12-month interval after 
the first scan.9,10,15–17 Radiological follow 
up should then be performed annually for 
3–5 years.10,17

With growing evidence and consid-
eration of mass size at diagnosis, recent 
guidelines have suggested a different 
approach. For an adrenal mass smaller 
than 4 cm without suspicious features, 



80  |  Journal of The Society of Physicians of Hong Kong JULY 2022

no further imaging is needed according 
to the 2016 European guideline from 
the European Society of Endocrinology 
(ESE)/European Network for the Study 
of Adrenal Tumors (ENSAT) and the 2017 
Korean guideline.7,13 If the adenoma is 
larger than 4 cm or with indeterminate 
radiological features, a CT scan should 
be repeated after 3–6 months13 or 6–12 
months.7 The imaging study should then 
be repeated annually for 1–2 years.10,13 

Surgical resection should be considered if 
there has been significant growth of any 
adrenal mass. The ESE/ENSAT guideline 
regards ‘significant growth’ as a size 
increase of more than 5 mm or 20%, 
while the Korean guideline defines it as 
an increase of more than 8–10 mm.

Hormonal follow up
In terms of hormonal function, the panel 
of ESE/ENSAT concluded that the risk of 
developing clinically significant hormonal 
excess, ie, phaeochromocytoma, pri-
mary aldosteronism or overt Cushing’s 
syndrome, is very low in patients with 
a negative initial hormonal workup. 
Although development of 'autonomous 
cortisol secretion', ie, cortisol level ≥50 
nmol/L after 1-mg ONDST, is not uncom-
mon (up to 28%), progression to overt 
Cushing’s syndrome is extremely rare.14,18 
Therefore, the ESE/ENSAT guideline 
advises against repeating the hormonal 
workup unless there are new clinical 
signs of endocrine excess or worsening 
of comorbidities.7 

In contrast, other guidelines and 
consensus statements have proposed 
a conservative approach, recommend-
ing annual hormonal workups for 4–5 
years.10,13,16,17 Autonomous cortisol excess 
was associated with a higher prevalence 
of hypertension, type 2 diabetes mellitus, 
obesity and dyslipidaemia, as well as 
deterioration of comorbidities.18 Patients 

with higher cortisol levels on ONDST had 
a poorer cardiovascular risk profile and 
increased risk of death.19 The risk and 
cost of investigations are low, yet compli-
cations from hormone excess are severe. 
Early detection of autonomous cortisol 
secretion allows closer monitoring and 
early optimisation of comorbidities. In my 
opinion, annual hormonal tests for 4–5 
years should be recommended.

Conclusion
With widespread use of cross-sectional 
imaging, the prevalence of adrenal 
incidentaloma has been increasing. A 

Table. Radiological and hormonal workup for adrenal incidentaloma: Imaging 
features and results of hormonal tests suggestive of non-functional benign 
adenoma.

#Patients should be referred to an endocrinologist or endocrine surgeon if a diagnosis of benign non-functional 
adenoma cannot be made. 
18F-FDG, 2-deoxy-2-[fluorine-18]fluoro-D-glucose; CT, computed tomography; HU, Hounsfield units; PET, positron 
emission tomography

Features suggestive of non-functional 
benign adenoma#

Radiological workup

Non-contrast CT scan
≤4 cm 

≤10 HU (lipid rich)

Contrast CT scan with delayed contrast washout
Absolute washout >60%

Relative washout >40%

18F-FDG PET scan Absence of FDG uptake

Hormonal workup

1-mg overnight dexamethasone suppression test ≤50 nmol/L

Aldosterone / renin ratio <20

Plasma free metanephrine or urinary fractionated 
metanephrine <upper limit of normal range

Sex hormone

Steroid precursors

A complete list of references can be downloaded from 
www.SOPHYSICIANSHK.org

non-contrast CT scan and hormonal 
assessment are mandatory for all adrenal 
incidentalomas larger than 1 cm. This not 
only helps differentiate non-functional 
adenomas, hormonal over-producing ade-
nomas and suspicious adrenal tumours, 
but also guides clinical management and 
subsequent follow up.



 



206x276PRINT.pdf   1   12/4/22   4:55 PM



Diabetes and Cardiology – A Concise and Comprehensive 2022 Update for 
Frontline Family Doctors 
Dr Wong Bun Lap, Bernard 
Dr Ting Zhao Wei, Rose 
 
References 
1. McGuire DK. Diabetes and the cardiovascular system. In: Braunwald’s Heart Disease, A Textbook of 
Cardiovascular Medicine, Tenth Edition, 2015; Elsevier Saunders: pp1365-1390. ISBN: 978-1-4557-5133-
4. 
2. American Diabetes Association Professional Practice Committee. Classification and diagnosis of 
diabetes: Standards of medical care in diabetes – 2022. Diabetes Care 2022;45(Supp 1):S17-S38. 
3. Centers for Disease Control and Prevention. National Diabetes Statistics Report. Prevalence of 
Diagnosed Diabetes. Available at: https://www.cdc.gov/diabetes/data/statistics-report/diagnosed-
diabetes.html. Accessed May 2022. 
4. Whicher CA, O’Neil S, Holt RIG. Diabetes in the UK: 2019. Diabet Med 2020;37:242-247. 
5. Quan J, Li TK, Pang H, et al. Diabetes incidence and prevalence in Hong Kong, China during 2006–2014. 
Diabet Med 2017;34:902-908. 
6. World Health Organization, Global Report on Diabetes, 2016. ISBN 978 92 4 156525 7. 
7. Preis SR, Hwang SJ, Coady S, et al. Trends in all-cause and cardiovascular disease mortality among 
women and men with and without diabetes mellitus in the Framingham Heart Study, 1950 to 2005. 
Circulation 2009;119:1728-1735. 
8. Fang J, Alderman MH. Impact of the increasing burden of diabetes on acute myocardial infarction in 
New York City: 1990-2000. Diabetes 2006;55:768-773. 
9. Gore MO, Patel MJ, Kosiborod M, et al; National Registry of Myocardial Infarction Investigators. 
Diabetes mellitus and trends in hospital survival after myocardial infarction, 1994 to 2006: data from the 
national registry of myocardial infarction. Circ Cardiovasc Qual Outcomes 2012;5:791-797. 
10. Martini SR, Kent TA. Hypergycemia in acute ischemic stroke; a vascular perspective. J Cereb Blood 
Flow Metab 2007;27:435-451. 
11. Canavan RJ, Unwin NC, Kelly WF, et al. Diabetes- and non–diabetes-related lower extremity 
amputation incidence before and after the introduction of better organized diabetes foot care: 
continuous longitudinal monitoring using a standard method. Diabetes Care 2008;31:459-463. 
12. Saunders J, Mathewkutty S, Drazner MH, McGuire DK. Cardiomyopathy in type 2 diabetes: Update 
on pathophysiological mechanisms. Herz 2008;33:184-190. 
13. Diabetes Guidelines on Diabetes, Pre-diabetes and Cardiovascular Diseases, 2019 ESC Pocket 
Guidelines, European Society of Cardiology. Available at: https://www.Escardio.org/guidelines. Accessed 
May 2022. 
14. Holman RR, Paul SK, Bethel MA, Matthews DR, Neil HA. 10-Year follow-up of intensive glucose 
control in type 2 diabetes. N Engl J Med 2008;359:1577-1589. 
15. ACCORD Study Group, Gerstein HC, Miller ME, Genuth S, et al. Long-term effects of intensive glucose 
lowering on Cardiovascular outcomes. N Engl J Med 2011;364:818-828. 
16. ADVANCE Collaborative Group, Patel A, MacMahon S, Chalmers J, et al. Intensive blood glucose 
control and vascular outcomes in patients with type 2 diabetes. N Engl J Med 2008;358:2560-2572. 
17. Duckworth W, Abraira C, Moritz T, et al; VADT Investigators. Glucose control and vascular 
complications in veterans with type 2 diabetes. N Engl J Med 2009;360:129-139. 
18. Malmberg K, Rydén L, Efendic S, et al. Randomised trial of insulin-glucose infusion followed by 
subcutaneous insulin treatment in diabetic patients with acute myocardial infarction (DIGAMIstudy): 
effects on one year mortality. J Am Coll Cardiol 1995;2:57-65. 



19. Malmberg K, Rydén L, Wedel H, et al; DIGAMI 2 Investigators. Intense metabolic control by means of 
insulin in patients with diabetes mellitus and acute myocardial infarction (DIGAMI): effects on mortality 
and morbidity. Eur Heart J 2005;26:650-661. 
20. American Diabetes Association Professional Practice Committee. 6. Glycemic Targets: Standards of 
Medical Care in Diabetes-2022. Diabetes Care 2022;45(Suppl_1):S83-S96. 
21. American Diabetes Association Professional Practice Committee. Cardiovascular disease and risk 
management: Standards of Medical Care in Diabetes 2022. Diabetes Care 2022;45(Suppl_1):S144-S174. 
22. American Diabetes Association Professional Practice Committee. Pharmacological approaches to 
glycemic treatment: Standards of Medical Care in Diabetes 2022. Diabetes Care 2022;45(Suppl_1):S125-
S143. 
23. Rosenstock J, Kahn SE, Johansen OE, et al. Effect of linagliptin vs glimepiride on major adverse 
cardiovascular outcomes in patients with type 2 diabetes: the CAROLINA randomized clinical trial. JAMA 
2019;322:1155-1166. 
24. Dormandy JA, Charbonnel B, Eckland DJ, et al. Secondary prevention of macrovasular events in 
patients with type 2 diabetes in the PROactive Study (PROspective piolitAzone Clinical trial In 
macrovascular Events): a randomized controlled trial. Lancet 2005;366:1279-1289. 
25. Scirica BM, Bhatt DL, Braunwald E, et al. Saxagliptin and cardiovascular outcomes in patients with 
type 2 diabetes mellitus. N Engl J Med 2013; 369:1317-1326. 
26. White WB, Cannon CP, Heller SR, et al. Alogliptin after acute coronary syndrome in patients with 
type 2 diabetes. N Engl J Med 2013;369: 1327-1335. 
27. Zinman B, Wanner C, Lachin JM, et al. Empagliflozin, cardiovascular outcomes, and mortality in type 
2 diabetes. N Engl J Med 2015;373: 2117-2128. 
28. Packer M, Anker SD, Butler J, et al. Cardiovascular and renal outcomes with empagliflozin in heart 
failure. N Engl J Med 2020;383:1413-1424. 
29. Anker SD, Butler J, Filippatos G, et al. Empagliflozin in heart failure with a preserved ejection 
fraction. N Engl J Med 2021;385:1451-1461. 
30. McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapagliflozin in patients with heart failure and 
reduced ejection fraction. N Engl J Med 2019;381:1995-2008. 
31. Neal B, Perkovic V, Mahaffey KW, et al. Canagliflozin and cardiovascular and renal events in type 2 
diabetes. N Engl J Med 2017;377:644-657. 
32. Perkovic V, Jardine MJ, Neal B, et al. Canagliflozin and renal outcomes in type 2 diabetes and 
nephropathy. N Engl J Med 2019;380:2295-2306. 
33. Heerspink HJL, Stefánsson BV, Correa-Rotter R, et al. Dapagliflozin in patients with chronic kidney 
disease. N Engl J Med 2020;383:1436-1446. 
34. Buse JB, Wexler DJ, Tsapas A, et al. 2019 update to: management of hyperglycemia in type 2 
diabetes, 2018. A consensus report by the American Diabetes Association (ADA) and the European 
Association for the Study of Diabetes (EASD). Diabetes Care 2020;43:487-493. 
  



Management of Adrenal Incidentaloma: Initial Workup and Follow Up 
Dr Wong Kai Pun 
 
References 
1. Bovio S, Cataldi A, Reimondo G, et al. Prevalence of adrenal incidentaloma in a contemporary 
computerized tomography series. J Endocrinol Invest 2006;29:298-302. 
2. Hammarstedt L, Muth A, Wängberg B, et al. Adrenal lesion frequency: A prospective, cross-sectional 
CT study in a defined region, including systematic re-evaluation. Acta Radiol 2010;51:1149-1156. 
3. Reimondo G, Castellano E, Grosso M, et al. Adrenal incidentalomas are tied to increased risk of 
diabetes: findings from a prospective study. J Clin Endocrinol Metab 2020;105:dgz284. 
4. Barzon L, et al. Prevalence and natural history of adrenal incidentalomas. Eur J Endocrinol 
2003;149:273-285. 
5. Kloos RT, Gross MD, Francis IR, Korobkin M, Shapiro B. Incidentally discovered adrenal masses. Endocr 
Rev 1995;16:460-484. 
6. Grumbach MM, Biller BM, Braunstein GD, et al. Management of the clinically inapparent adrenal mass 
("incidentaloma"). Ann Intern Med 2003;138:424-429. 
7. Fassnacht M, Arlt W, Bancos I, et al. Management of adrenal incidentalomas: European Society of 
Endocrinology Clinical Practice Guideline in collaboration with the European Network for the Study of 
Adrenal Tumors. Eur J Endocrinol 2016;175:G1-G34. 
8. Boland GW, Blake MA, Hahn PF, Mayo-Smith WW. Incidental adrenal lesions: principles, techniques, 
and algorithms for imaging characterization. Radiology 2008;249:756-775. 
9. Terzolo M, Stigliano A, Chiodini I, et al; Italian Association of Clinical Endocrinologists. AME position 
statement on adrenal incidentaloma. Eur J Endocrinol 2011;164:851-870. 
10. Zeiger M, Thompson GB, Duh QY, Ham; American Association of Clinical Endocrinologists; American 
Association of Endocrine Surgeons. American Association of Clinical Endocrinologists and American 
Association of Endocrine Surgeons Medical Guidelines for the Management of Adrenal Incidentalomas. 
Endocr Pract 2009;15(Suppl 1):1-20. 
11. Kahramangil B, Kose E, Remer EM, et al. A modern assessment of cancer risk in adrenal 
incidentalomas: Analysis of 2219 patients. Ann Surg 2022;275:e238-e244. 
12. Maas M, Nassiri N, Bhanvadia S, Carmichael JD, Duddalwar V, Daneshmand S. Discrepancies in the 
recommended management of adrenal incidentalomas by various guidelines. J Urol 2021;205:52-59. 
13. Lee JM, Kim MK, Ko SH, et al. Clinical guidelines for the management of adrenal incidentaloma. 
Endocrinol Metab (Seoul) 2017;32:200-218. 
14. Reimondo G, Muller A, Ingargiola E, Puglisi S, Terzolo M. Is follow-up of adrenal incidentalomas 
always mandatory? Endocrinol Metab (Seoul) 2020;35:26-35. 
15. Tabarin A, Bardet S, Bertherat J, et al. Exploration and management of adrenal incidentalomas. 
French Society of Endocrinology Consensus. Ann Endocrinol (Paris) 2008;69:487-500. 
16. Kapoor A, Morris T, Rebello R. Guidelines for the management of the incidentally discovered adrenal 
mass. Can Urol Assoc J 2011;5:241-247. 
17. Bednarczuk T, Bolanowski M, Sworczak K, et al. Adrenal incidentaloma in adults - management 
recommendations by the Polish Society of Endocrinology. Endokrynol Pol 2016;67:234-258. 
18. Elhassan YS, Alahdab F, Prete A, et al. Natural history of adrenal incidentalomas with and without 
mild autonomous cortisol excess: a systematic review and meta-analysis. Ann Intern Med 2019;171:107-
116. 
19. Reimondo G, Puglisi S, Pia A, Terzolo M. Autonomous hypercortisolism: definition and clinical 
implications. Minerva Endocrinol 2019;44:33-42. 


	HK-JSPHK-063f_JSPHK Jul 2022_v5.2 (9 Aug)_web
	HK-JSPHK-063f_JSPHK Jul 2022_ref list



