
             

Journal of  
THE SOCIETY OF PHYSICIANS  
OF HONG KONG

www.soPHYSICIANShk.org
Visit the website for our monthly CME programmes for doctors

香港內科學會
THE SOCIETY OF PHYSICIANS OF HONG KONG

APRIL 2019 • VOL. 11 • NO. 3

ISSN 2072-4209

 CONTENTS

 30  Editorial  

  Dr Lam Tat Chung, Paul (林達聰醫生)  
  Dr Wong King Yan, Matthew (黃敬恩醫生)

   Pictorial Medical History (20)  

  Dr Lam Tat Chung, Paul (林達聰醫生)    

 31  Updates on New Strategies and Pharmacological  
Weapons Against Type 2 Diabetes Mellitus    

Dr Ting Zhao Wei, Rose (丁昭慧醫生)

 34  Sudden Cardiac Death in Athletes and  
Screening for Prevention  

  Dr Myles Chan (陳普來醫生)�

 38 Diabetic Eye Diseases   
  Dr Lee Wai Yip, Jacky (李煒業醫生)

 41 Advances in Scarless Management of  
  Benign Thyroid Nodule: From Ablation to Resection   
  Dr Wong Kai Pun (黃啟斌醫生)

 44 New Challenges in Endocrinology –  
  Immunotherapy-Related Endocrinopathies    

  Dr Michele Yuen (袁美欣醫生)

EXECUTIVE COMMITTEE

PRESIDENT
Dr Lam Tat Chung, Paul 
林達聰醫生

VICE PRESIDENT
Professor Tsang Wah Tak, Kenneth
曾華德教授

HON. SECRETARY
Dr Chen Yi Tin 
陳以天醫生

HON. TREASURER
Professor Wong Chun Yu, Benjamin 
王振宇教授

COMMITTEE MEMBER
Professor Brian Tomlinson 
湯寧信教授

CHIEF EDITOR 
Dr Wong King Yan, Matthew 
黃敬恩醫生

EDITORS
Dr Au Wing Yan
區永仁醫生

Professor Chan Hin Lee, Henry 
陳衍里教授

Dr Chan Tak Hin 
陳德顯醫生

Dr Chen Yi Tin 
陳以天醫生

Professor Hung Fan Ngai, Ivan
孔繁毅教授

Dr Lam Tat Chung, Paul 
林達聰醫生

Dr Ng Fook Hong 
吳福康醫生

Dr Ting Zhao Wei, Rose
丁昭慧醫生

Professor Brian Tomlinson
湯寧信教授

Professor Tsang Wah Tak, Kenneth 
曾華德教授

Professor Tse Hung Fat 
謝鴻發教授

Professor Wong Chi Sang, Martin 
黃至生教授

Professor Wong Chun Yu, Benjamin 
王振宇教授





APRIL 2019 Journal of The Society of Physicians of Hong Kong  |  30

Endocrine diseases have two broad directions in 
meaning – how they affect the body and how systemic 
diseases affect the endocrine system. Diabetes 

affects the vascular system and diabetic eye diseases are 
common complications. Apart from the commonly known 
diabetic retinopathy, diabetes affects almost every part 
of the eye. Sudden visual loss is one diabetic emergency 
and prompt management within the first 120 minutes may 
salvage visual recovery. 

Diabetes might also be related to sudden cardiac death 
in athletes, and screening for a wide range of cardiovascular 
fitness measures is important prior to engaging in 

endurance competitions. Separate recommendations 
are advised according to an individual’s age group and 
background. Repeated evaluation is also recommended. 
Exercise and diet control are the mainstay of management 
for diabetes. Metformin remains the first-line treatment. 
Established atherosclerotic cardiovascular disease, heart 
failure, kidney disease, and concerns over hypoglycaemia, 
weight, and cost influence the choice of certain drug groups 
after metformin. 

Thyroid disorder is another common endocrine 
disease and up to 55% of the adult population have benign 
thyroid nodules. Conventional thyroidectomy leaves an 
unsightly scar over the anterior neck region. Newer surgical 
treatments — ablation using ethanol, radiofrequency 
and high-intensity focused ultrasound, and transoral 
thyroidectomy — can achieve high rates of success and 
leave only an almost-invisible scar. Patients also experience 
minimal postoperative pain. 

With the advent of immuno-oncology treatment, 
quality of life and survival of cancer patients has improved. 
Immune-related adverse events commonly involve the 
endocrine system from the pituitary (headache, fatigue, 
cortisol insufficiency) to the thyroid (hyper or hypo), the 
pancreas (type 1 diabetes), and other endocrine organs. 

We wish to thank the issue editor, Dr Ting Zhao 
Wei, Rose (丁昭慧醫生), for her hard work in releasing this 
excellent issue.
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In the Asclepion at Epidaurus, over 70 
case histories were recorded on stone 
tablets, ranging from removal of a foreign 
body from the eye to the opening of an 
abdominal abscess.
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Type 2 diabetes mellitus (DM) is one 
of the most common chronic dis-
eases seen in the primary-care set-

ting. With the latest clinical trial results and 
the expanding range of glucose-lowering 
agents seen in recent years, treatment 
options for diabetes have become more 
complicated. 

Established ASCVD as 
the primary factor 
Drug efficacy, tolerability, and safety were 
once the primary factors influencing the 
choice of glucose-lowering agents,1 
details of which were discussed in a 
previous issue of the Journal. When 
selecting glucose-lowering agents now, 
the 2018 American Diabetes Association 
and European Association for the Study 
of Diabetes consensus report recom-
mends considering a history of athero-
sclerotic cardiovascular disease (ASCVD) 

or chronic kidney disease (CKD) at a very 
early stage.2 In particular, sodium-glucose 
co-transporter-2 (SGLT-2) inhibitors and 
glucagon-like peptide-1 (GLP-1) receptor 
agonists are recommended for patients 
with established ASCVD. This new 
approach is based on the latest evidence 
of improved cardiovascular outcomes, 
retarding diabetic kidney disease pro-
gression, or both. 

The first landmark cardiovascular 
outcomes trial (CVOT) demonstrating 
the benefit of SGLT-2 inhibitors was the 
EMPA-REG OUTCOME trial, which was 
published in 2015.3 In 7,020 patients with 
type 2 DM and cardiovascular disease 
(CVD), empagliflozin had a hazard ratio 
(HR) of 0.86 (95% confidence interval [CI], 
0.74–0.99; p=0.04 for superiority) for the 
primary composite outcome of 3-point 
major cardiovascular events (or “3-point 
MACE”). Empagliflozin also reduced 
mortality from cardiovascular causes and 
hospitalization due to heart failure, and 
slowed the progression of nephropathy 
(HR=0.61, 95% CI, 0.53–0.70 for com-
posite renal outcomes).3 Another SGLT-2 
inhibitor, canagliflozin, was later dem-
onstrated to have lower rates of 3-point 
MACE, hospitalization for heart failure, 
and progression of albuminuria compared 
with placebo.4 

The GLP-1 receptor agonists, 
liraglutide and semaglutide, have 
provided evidence of reducing 3-point 
MACE rates and improving indices 
of CKD.5,6 Once-weekly exenatide 
extended-release injection showed a 
trend toward greater benefit in terms 
of the primary outcome,7 and another 
GLP-1 receptor agonist, lixisenatide, 
was shown to be cardiovascular safe.8 
To conclude, SGLT-2 inhibitors and 
some GLP-1 receptor agonists provide 

cardiovascular and renal benefits in 
type 2 DM patients. 

Additional benefit 
for patients with 
cardiovascular risk 
factors
The benefit of SGLT-2 inhibitors probably 
extends to type 2 DM patients with mul-
tiple CVD risk factors. The DECLARE-TIMI 
58 trial involved 17,160 patients with type 
2 DM, of which about 60% did not have 
established ASCVD but did have mul-
tiple risk factors. The use of dapagliflozin 
resulted in a lower rate of the composite 
endpoint of cardiovascular death or hospi-
talization for heart failure (HR=0.83, 95% 
CI 0.73–0.95; p=0.005 for superiority).9 
The incidence rates of hospitalization 
for heart failure and outcome were also 
lower in patients taking dapagliflozin. 
Importantly, heart failure is the second 
most common initial manifestation of 
CVD in type 2 DM,10 but it often goes 
undetected. The CVOT trial data support 
the use of SGLT-2 inhibitors at an earlier 
stage for patients without established 
ASCVD.

What’s next after 
metformin?
For type 2 DM patients with no estab-
lished ASCVD, the choice after metformin 
can be determined by other factors: effect 
on weight, hypoglycaemia risk, safety, 
tolerability, and cost (Figure).2 Given their 
high efficacy in glucose lowering plus 
weight reduction, GLP-1 receptor agonists 
are recommended. The newer formula-
tions of GLP-1 receptor agonists, such as 
exenatide extended-release and dulaglu-
tide, are given on a once-weekly injectable 
basis and offer more convenience and less 
gastrointestinal intolerance. 

Updates on New Strategies and 
Pharmacological Weapons Against  
Type 2 Diabetes Mellitus 

Key words: 
Type 2 diabetes mellitus (2型糖尿病); 
SGLT-2 inhibitor (抑制劑);  
GLP-1 receptor agonist (受體激動劑);  
Basal insulin (基礎胰島素)
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New insulin has lower 
hypoglycaemia risk and 
higher stability
Insulin remains an important treatment 
when there is severe hyperglycaemia 
(eg, HbA1c >11%) and when other glu-
cose-lowering agents fail to control blood 
glucose. NPH-insulin is the standard and 
preferred basal insulin choice. However, 
there are newer formulations, such as 
insulin glargine, which is a long-acting 
insulin with smoother pharmacokinetics 
and pharmacodynamics, less day-to-day 
variability, and reduced hypoglycaemia 
risk, especially nocturnally.11,12 

Insulin glargine U300 is a concen-
trated formulation of insulin glargine 
U100 with a duration of action >24 hours. 
Given the two-thirds reduction in volume 
over glargine U100, it is more convenient 
for patients on high-dose insulin when 
they often need to split the insulin injec-
tion. However, with the same efficacy, a 
10% higher dose of insulin glargine U300 
is required due to the longer residence 
time of its micro-precipitates in the sub-
cutaneous space. 

Another new basal insulin analogue, 
degludec, has an even longer duration 
of action and allows flexibility in time of 
administration, which can be an additional 
advantage for some patients.13 Although 
there are some data directly comparing 
insulin glargine U300 and degludec, the 
study designs are different with different 
results.14,15 More data are needed before 
concluding which is superior. At this 
stage, other practical factors, such as 

cost and patient preference, should be 
considered.

New choices before 
intensifying the insulin 
regimen
When glucose control stays suboptimal 
with basal insulin, an intensified insulin 
regimen with prandial insulin is neces-
sary. However, a basal-bolus insulin 
regimen causes more injection burden, 
weight gain, and hypoglycaemia. The 
protaminated premixed insulin provides a 
slightly simpler injection schedule, but its 
insulin profile is rather non-physiological. 
Biphasic insulin has a relatively lower, but 
still significant, risk of hypoglycaemia. A 
new formulation, insulin DegAsp (a com-
bination of insulin degludec and insulin 
aspart in 70:30 ratio), provides an alterna-
tive to basal-bolus insulin treatment and 
has a lower hypoglycaemia rate.16 Unlike 
the premixed or biphasic insulin with 
its more rigid injection schedule, insulin 
DegAsp allows for flexibility in the timing 
of insulin administration as long as it is 
dosed with the main meal (or with two 
meals, if it is injected twice daily). 

Alternatively, a combination of basal 
insulin and a GLP-1 receptor agonist for 
injection can be considered before an 
intensified insulin regimen. Basal insulin 
is highly effective in treating fasting 
hyperglycaemia, while the GLP-1 recep-
tor agonist is good at lowering fasting 
and post-prandial glucose. A fixed-ratio 
combination of insulin glargine and the 
short-acting GLP-1 receptor agonist 

lixisenatide allows once-daily subcutane-
ous injection. In a prefilled injection pen, 
it contains glargine 100 U/mL and lixisen-
atide 33 µg/mL. Compared with insulin 
glargine injection alone, with the same  
glucose-lowering efficacy, it attenuates 
weight gain and hypoglycaemia with 
good gastrointestinal tolerability.17 Fur-
thermore, this fixed-ratio combination 
can also be considered for patients inad-
equately controlled on oral anti-diabetic 
medicines.18

Conclusion
The latest available clinical evidence has 
evoked a change in treatment strategy in 
type 2 DM management. The presence of 
established ASCVD or CKD is given a high 
priority when choosing glucose-lowering 
drugs after metformin plus lifestyle inter-
vention. Therefore, SGLT-2 inhibitors and 
GLP-1 receptor agonists have valuable roles 
beyond their glucose-lowering effects. The 
new injectable formulations help provide 
simpler convenience with reduced rates of 
hypoglycaemia and adverse events. Further 
advances in glucose-lowering agents to 
reduce the treatment burden in patients 
with type 2 DM are expected. 
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Figure. Approach to choosing glucose-lowering agents after metformin2

What’s next after metformin?

Established ASCVD or CKD

Lower hypoglycaemia risk
• DPP-4 inhibitor
• GLP-1 receptor agonists
• SGLT-2 inhibitor
• TZD

Promote weight loss 
• GLP-1 receptor agonists
• SGLT-2 inhibitor

Cost concerns
• SU
• TZD

ASCVD more
• SGLT-2 inhibitor
• GLP-1 receptor agonist with CV benefit

Heart failure/ 
CKD more
• SGLT-2 inhibitor

YES NO, then consider other factors

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

Adapted from the Consensus Report by the American Diabetes Association and the European Association for the Study of Diabetes 2018
Consider intensifying to injectable therapies if glycaemic control is not to target despite dual or triple glucose-lowering agents 
ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CV, cardiovascular; DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; SGLT-2, sodium-glucose co-transporter-2; 
SU, sulphonylurea; TZD, thiazolidinediones
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More and more people are 
running marathons, with 
record-breaking numbers of 

participants and the number of races 
growing every year. Almost everyone 
will know someone who claims to be a 
marathon runner. Marathon runners, who 
usually sign up almost a year in advance of 
their race, will follow a strict and rigorous 
training regimen for months in order to be 
at peak physical and cardiovascular fitness 
prior to their race. Yet, almost every year, 
we learn through the media that a runner 
has died or almost died while participat-
ing, often someone who is young and fit 
and may have been running regularly for 
months or years. We also know that this 
phenomenon is not unique to runners. 
There is also news coverage of sudden 
cardiac death (SCD) among young profes-
sional athletes and sports celebrities all 
over the world. 

With wide media coverage and 
public awareness, athletes (or ‘patients’) 
of all ages are increasingly seeking their 

doctor’s seal of approval or a certificate of 
fitness to take part in sports, particularly 
endurance competitions. To understand 
how to tackle this situation and provide 
a recommendation, a better understand-
ing of the aetiology of sudden death in 
these athletes is needed, which will differ 
depending on age, the presence of any 
underlying heart disease, and the level of 
competition. 

Exercise is one of the most impor-
tant factors for promoting cardiovascular 
health and general wellbeing. It is also 
associated with beneficial effects on 
cardiovascular risk factors, including 
blood pressure, diabetes, cholesterol, 
and excess body weight. However, for a 
small number of individuals, it is associ-
ated with a risk of SCD. The estimated 
incidence of SCD in adult athletes ranges 
from 1:40,000 to 1:80,000.1 Although 
rare, its occurrence in supposedly healthy 
adults has a large social and emotional 
impact on the community. 

Different athlete groups  
It is important to clarify the definition of 
an athlete and stratify them based on age 
group and level of competition. 

In young athletes — those aged under 
35 years — SCD is usually due to a variety 
of congenital heart diseases, like hyper-
trophic cardiomyopathy, arrhythmogenic  

right ventricular cardiomyopathy, con-
genital coronary anomalies, Marfan syn-
drome, long QT syndrome, and Brugada 
syndrome. In the masters athletes group 
— those aged over 35 years — SCD is 
most commonly due to coronary artery 
disease (CAD). Also, there are competi-
tive athletes, who push their bodies to 
the limits and engage regularly in compe-
tition, and recreational athletes, who par-
ticipate mainly for health and enjoyment 
and may not need to push their bodies to 
the same extremes. 

Expert group 
recommendations for 
screening
The European and American cardiology 
societies have published recommenda-
tions for preparticipation screening for 
young athletes, with some differences 
between them. Both the European and 
American guidelines have separate rec-
ommendations for high school or college 
athletes and for masters athletes.2-4

For younger athletes, the emphasis 
is on a complete personal and family 
history with a physical examination by 
a trained healthcare worker. Routine 
12-lead electrocardiogram (ECG), exer-
cise testing, echocardiography, or any 
other tests are not recommended in the 
American guidelines, whereas routine 

Sudden Cardiac Death in Athletes and 
Screening for Prevention

Key words: 
Cardiac death (心臟性猝死);  
Heart disease (心臟病); Cardiovascular 
risk (心血管疾病風險); Athlete (運動員); 
Exercise testing (運動測試)
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Table. Expert group recommendations for screening athletes

Personal History Family History Physical Examination

• Exertional chest pain
• Unexplained syncope/ near 

syncope not likely to be vasovagal
• Excessive exertional and 

unexplained dyspnoea
• Palpitations
• History of heart murmur
• Elevated blood pressure
• Prior restriction from participation 

in sports
• Prior heart testing requested by a 

clinician

• Premature death in one 
relative (sudden and 
unexpected, or otherwise) 
before age 50 years due to 
heart disease

• Disability from heart 
disease in a close relative 
<50 years of age

• Specific knowledge of 
certain congenital cardiac 
conditions in family 
members

• Heart murmur
• Femoral pulses 

(to exclude aortic 
coarctation)

• Physical stigmata of 
Marfan syndrome

• Brachial artery blood 
pressure 
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Figure. Algorithm showing international consensus standards for ECG interpretation in athletes and need for  
subsequent evaluation7 

AV, atrioventricular; bpm, beats per minute; ECG, electrocardiogram; LBBB, left bundle branch block; LVH, left ventricular hypertrophy; PVC, premature ventricular contraction; RBBB, right bundle branch 
block; RVH, right ventricular hypertrophy; SCD, sudden cardiac death.

12-lead ECG is recommended for all  
athletes in the European guidelines. 

An initial complete personal and fam-
ily history along with physical examination 
should be performed before training and 
competition are commenced. The major 
recommended screening tests are listed 
in the Table.2-4

For masters athletes, the North 
American guidelines also emphasize a 
complete personal and family history 
along with a physical examination by a 
trained healthcare worker. The American 
Heart Association recommends a routine 
ECG for all adult athletes >40 years of 
age. Exercise (treadmill) testing is recom-
mended for those with moderate to high 
cardiovascular risk profiles for CAD, men 
>40 years of age, and women >50 years 
of age with one or more coronary risk fac-
tors (hypercholesterolaemia, hyperten-
sion, smoking, diabetes, or a history of 
myocardial infarction or sudden death in 

a first degree relative <60 years old). An 
exercise test is also recommended for all 
masters athletes >65 years of age, even 
in the absence of risk factors.5

In addition, the European guidelines 
advise all athletes to have a standard-
ized assessment of cardiovascular risk 
called the SCORE risk assessment.3 For 
masters athletes whose initial assess-
ment is not low risk, and for sedentary 
masters athletes planning to participate 
in low-intensity activity (e.g. bowling), 
an exercise ECG is recommended. If the 
exercise ECG is abnormal, further stress 
testing, such as stress-echocardiography 
or stress radionuclide myocardial perfu-
sion imaging, should be performed. If 
this is normal, the athlete can participate 
in all competitive sports. If abnormal, a 
computed tomography (CT) or invasive 
coronary angiogram is needed to confirm 
or exclude the presence and extent of 
CAD (Figure).6

The main difference between the 
American and European recommenda-
tions is that the European guidelines 
suggest a standard 12-lead ECG for all 
age groups, mostly based on data from a 
national screening programme conducted 
in Italy since 1982. They also recommend  
exercise stress testing in all masters ath-
letes, whereas American guidelines suggest 
testing only moderate- to high-risk athletes 
>35 years of age, those with known CAD, 
and all those >65 years of age.2,3

Generally, repeat evaluation is 
recommended every 2 years in younger 
athletes, and repeat screening is recom-
mended every 1 to 4 years, depending on 
the risk category, in masters athletes.2-4

Effectiveness of 
screening
There are few data and no randomized tri-
als to assess the impact of screening on 
the incidence of SCD. There are data that 

Normal ECG findings

• Increased QRS voltage for LVH or 
RVH

• Incomplete RBBB

• Early repolarization/ ST segment 
elevation

• ST elevation followed by T wave 
inversion V1 to V4 in Black athletes

• T wave inversion V1 to V3 age ≤16 
years old

• Sinus bradycardia or arrhythmia

• Ectopic atrial or junctional rhythm

• 1° AV block

• Mobitz type I 2° AV block

No further evaluation required in asymptomatic athletes with no 
family history of inherited cardiac disease or SCD

Further evaluation required to investigate for pathological 
cardiovascular disorders associated with SCD in athletes 

Borderline ECG findings

• Left axis deviation

• Left atrial enlargement

• Right axis deviation

• Right atrial enlargement

• Complete RBBB

Abnormal ECG findings

• T wave inversion

• ST segment depression

• Pathological Q waves

• Complete LBBB

• QRS ≥140 ms duration

• Epsilon wave

• Ventricular pre-excitation

• Profound QT interval

• Brugada type 1 pattern

• Profound QT interval

• Profound sinus bradycardia <30 bpm

• PR interval ≥400 ms

• Mobitz type II 2° AV block

• 3° AV block

• ≥2 PVCs

• Atrial tachyarrhythmias

• Ventricular arrhythmias
In isolation Two or more
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show improved outcomes with screen-
ing; however, the absolute benefit is low 
due to the overall low event rates. The 
only positive data come from an obser-
vational study performed in Italy in which 
all SCD cases in athletic and nonathletic 
populations between 1979–2004 were 
recorded; the annual incidence of SCD in 
athletes decreased from 3.6/100,000 per-
son-years in 1979–1980 to 0.4/100,000 
person-years in 2003–2004 (i.e. an 89% 
reduction).7 

Summary
SCD during exercise is a rare but dev-
astating event. Although many of these 
patients appeared healthy, a substantial 
number may have had an underlying 
undiagnosed cardiovascular disease, 
be it congenital heart disease in young 
athletes or, more commonly, CAD in the 
older population. 

There are few data and no randomized 

trials to measure the impact of screening 
programmes on the incidence of SCD in 
athletes. Observational data are limited 
by the low incidence of SCD and the 
heterogeneity of the population studied. 
However, due to its devastating nature 
and the potential to identify those at high 
risk for sudden death with non-invasive 
testing, there is a strong incentive for 
screening. According to the European and 
American cardiology societies, in all ath-
letes, screening should include a complete 
personal and family history and physical 
examination,2-4  focusing on the points 
stated above. Whether an ECG is required 
in all age groups will depend on whether 
the European or American approach is 
taken; but an ECG is suggested for all 
those >35 years of age. A stress test may 
be considered for those aged >35 years 
with moderate- to high-risk of risk of CAD 
and those engaging in very intensive 
sports. Screening should be repeated at 

periodic intervals according to the age and 
perceived risk of the individual.
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Diabetic Eye Diseases 

Diabetic retinopathy (DR) and mac-

ulopathy are the most commonly 

encountered and known ocular 

complications of diabetes. However, 

given the vascular and neurological extent 

of the disease, the retina and macula are 

not the only structures affected. All parts 

of the visual system, including the cornea, 

iris, lens, vitreous, optic nerve, and cranial 

nerves, may be compromised. Whilst 

it is systematic to organize diabetic eye 

diseases according to anatomy (Table),1 

it is more clinically relevant to present 

this topic as commonly encountered by 

physicians; ie, according to patients’ visual 

symptoms and complaints. 

The mainstay of treatment of 
diabetic eye diseases is the optimal 
regulation of blood glucose and pressure, 
and their fluctuations. In specific circum-
stances, surgical interventions may be 
beneficial. 

Gradual onset & painless 
visual impairment
Cataract
Diabetics undergo a faster denaturing 
of lens proteins, making them more 
susceptible to cataract at a younger age 
and at a greater severity; the 10-year 
cumulative incidence is 27–44% in 
diabetics.2  Posterior subcapsular cata-
racts are common among diabetics and 
cause significant visual impairment 
when reading or in bright light because 
this type of cataract directly blocks the 
centre of the visual axis. Thickening of 
the cataract may cause rapid and dras-
tic changes in refractive errors. Earlier 
extraction by phacoemulsification allows 
for visual restoration and refractive 
error correction and, more importantly, 
restores media clarity for routine diabetic 
retinopathy or maculopathy screening. 
Small pupils and post-operative posterior  

capsular opacification are more prevalent 
in patients with diabetes. 

Diabetic retinopathy
DR is staged as non-proliferative (mild, 
moderate, severe) and proliferative. The 
latter may result in vitreous haemor-
rhage, retinal fibrosis causing tractional 
retinal detachments, and neovascular 
glaucoma. Severe non-proliferative DR 
is characterized by the 4-2-1 rule: blot 
haemorrhages in four retinal quadrants, 
venous beads in two quadrants, and 
intraretinal microvascular abnormality 
in one quadrant. Severe DR or worse 
warrants early pan-retinal photocoagula-
tion (PRP) laser to reduce the vascular 
and oxygen demand to prevent further 
neovascularization. For tractional retinal 
detachments threatening or involving 
the optic disc or macula, pars plana 
vitrectomy is advisable. 
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Table. Diabetic eye diseases by anatomy

Cornea Neurotrophic keratitis
Recurrent cornea erosions

Iris
Ectropion uvea
Small pupils 
Argyll Robertson pupils 

Lens Cataract 
Lenticular myopia

Vitreous Haemorrhage
Asteroid hyalosis

Retina

Retinopathy (non-proliferative, proliferative)
Retinal vascular occlusions (arterial, venous)
Tractional retinal detachment
Lipaemia retinalis 

Macula Macula oedema

Optic nerve Non-arteritic ischaemic optic neuropathy
Primary open-angle glaucoma

Neurological Transient ischaemic attack / cerebrovascular accidents
Cranial nerve palsies 

Skin Xanthelasma
Orbital mucormycosis
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Sudden onset & painless 
visual impairment
Central retinal vein occlusion, 
central retinal artery occlusion, non-
arteritic ischaemic optic neuropathy  
Patients can often pinpoint the exact time 
of their visual loss when the vascular sup-
ply to the optic nerve and retina suddenly 
becomes occluded. Externally, the eye 
appears white and quiet but vision can be 
very poor, like seeing hand movements 
or counting fingers. A relative afferent 
pupillary defect is often seen in the 
affected eye. 

In non-arteritic ischaemic optic 
neuropathy, usually the upper or lower 
half of the visual field is lost, respect-
ing the horizontal midline. Using a 
direct ophthalmoscope, disc swelling 
may be visible, but disc pallor may not 
ensue until 4–6 weeks later.3

For central retinal artery occlusion, 
referral to an ophthalmologist within the 
first 120 minutes may enable dislodge-
ment of the embolus via the following 
manoeuvres: lying the patient supine, 
breathing into a paper bag to increase 
carbon dioxide content to stimulate 
vasodilation, and intravenous acetazol-
amide to lower intraocular pressure 
(IOP) combined with ocular massage to 
create a pressure gradient. Whilst there 
is no gold standard fibrinolytic therapy, 
oral anticoagulation therapy may help to 
protect the fellow eye.4 If within 6 hours 
of symptom onset, prompt referral to a 
facility with hyperbaric oxygen therapy 
may benefit visual recovery. Possible 
complications include neovascularization 
in the subsequent months, which can be 
treated by PRP laser. 

Macular oedema is more com-
monly seen after central retinal vein 
occlusion. Treatment with injections of 
anti-vascular endothelial growth factor 
(anti-VEGF) drugs or steroid implants 
may restore vision, although repeated 
injections are likely to be necessary.  

Vitreous haemorrhage 
Patients often describe a sudden burst 

of floaters or wave-like obscuration, 
occasionally after an episode of increased 
intrathoracic pressure due to coughing, 
straining, or heavy lifting.  Direct oph-
thalmoscopy may reveal a loss of the red 
reflex due to blood blockage of the retinal 
vessel reflectivity. Vitreous haemorrhage 
or cataract will never result in total loss 
of light perception so, if a patient reports 
complete absence of light, more sinister 
causes must be investigated. Avoiding 
exertion and sleeping propped up allows 
the blood to settle with gravity so that 
PRP laser can be performed or added to 
prevent further neovascularization, which 
may translate into glaucoma or recurrent 
haemorrhage. Anti-VEGF therapy may 
also be helpful in promoting neovascular 
regression to restore retinal clarity for 
PRP laser, usually in the first 2 weeks 
after injection.5 For persistent vitreous 
haemorrhage, a surgical pars plana vitrec-
tomy will allow a more definite clearing of 
the haemorrhage to rule out concomitant 
retinal pathologies like retinal tears, and 
adding intraoperative endolaser. 

Gradual onset & painful 
visual impairment
Neovascular glaucoma
This is the terminal stage of proliferative 
DR or may be a complication of retinal 
vascular occlusion whereby ischaemia trig-
gers uncontrolled and accelerated vascular 
growth at the iris, trabecular meshwork, 
and retina causing recurrent bleeding into 
the anterior chamber, vitreous, and retina. 
The result is a red, injected, and painful 
eye often with minimal visual potential. 
The very high IOP will also strip the optic 
nerve of its function. Urgent PRP laser 
represents the final attempt to restore the 
imbalanced ischaemic drive, but the pres-
ence of cornea oedema and multi-com-
partment haemorrhage often makes laser 
treatment difficult at this stage. For those 
without visual potential, the aim of treat-
ment is pain relief by lowering the IOP with  
eyedrops or destructive lasers (transscleral 
cyclophotocoagulation), which reduces 
aqueous production. 

Central blurring with or 
without metamorphopsia 
The macula is responsible for our central 

vision and diseases affecting it may result 

in bending of straight lines or warped 

image distortions; patients may some-

times describe difficulty seeing faces. 

These symptoms of metamorphopsia are 

best tested using an Amsler grid, which is 

readily available online. Testing is usually 

done at reading distance, with one eye 

occluded at a time; the patient is asked 

to focus on the central black dot on the 

chart whilst appreciating whether the 

horizontal and vertical lines are straight, 

distorted, or missing.  

Conventionally, clinically significant 
macular oedema is diagnosed if: 1) retinal 
oedema is within 500 µm of the fovea; 
2) hard exudate plus retinal thickening is 
within 500 µm of the fovea; or 3) any part of 
an area of retinal oedema >1500 µm (1 disc 
diameter) is within 1500 µm of the fovea. 
More recently, optical coherence tomog-
raphy (OCT) scans have helped to detect 
early or mild diabetic macular oedema 
(DME), which is usually defined as a central 
macular thickness of more than 300 µm. 
Previously, focal or grid Argon laser may 
decrease the rate of further visual loss but 
does not improve vision.6 

Since 2005, intravitreal injection of 
anti-VEGF agents has become the gold 
standard treatment for DME. Treatment 
may be offered if there are symptoms 
plus morphological features of DME on 
OCT, even when the central macular 
thickness is less than 300 µm. Various 
studies have affirmed the efficacy of 
bevacizumab, ranibizumab, and afliber-
cept in not only maintaining vision but 
improving it by at least 15 letters on visual 
acuity testing in up to 45% of patients.7,8 
Various treatment protocols exist in the 
literature but, in general, anti-VEGF drugs 
are initially given three times at 4–6-week 
intervals followed by as-needed injec-
tions using the least number of injections 
required to keep macular oedema down 
and vision up. Alternative treatments 
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include intravitreal injection of a biodegrad-
able implant containing dexamethasone, 
which slowly releases the steroid over a 
6-month period, although results are not 
as favourable as anti-VEGF therapy and 
there is a higher risk of cataract formation 
and IOP rise. 

Peripheral blurring or 
visual field loss 
Glaucoma
The incidence of primary open-angle 
glaucoma in diabetics is 36% higher 
than in non-diabetics.9 Whilst the exact 
pathophysiological associations remain 
undetermined, increased outflow resis-
tance at the trabecular meshwork at the 
internal drainage angle of the anterior 
chamber causes a chronic build-up of 
pressure. This compresses the optic nerve 
causing a gradual and painless peripheral 
visual field loss. Using binocular vision, 
visual field defects may not be apparent 
as almost half of the optic nerve needs 
to be damaged before visual field defects 
become apparent. Hence, the diagnosis 
of glaucoma relies on screening those at 
risk using IOP, assessment of the clinical 
vertical cup-disc ratio, and OCT scanning 
to quantify the optic nerve thickness in 
comparison to age- and sex-matched con-
trols for those with clinical suspicion. Optic 
nerve regeneration is not yet possible and 
current treatment aims to halt the rate of 
axonal degeneration by controlling IOP 
using eyedrops or laser trabeculoplasties 
that increase outflow permeability, or 
filtration surgeries that bypass areas of 
resistance using surgical channels and/or 
minimally invasive shunts/tubes.  

Transient ischaemic attack and  
cerebrovascular accident 
For patients who present with typical 
patterned visual field defects like hemi-
anopia or quadrantanopia that respect 
the vertical midline, a neurological con-
sult is a priority.  

Double vision
A history of monocular versus binocular, 

horizontal versus vertical and persistent 
versus intermittent diplopia is often half 
the battle in localizing the cause. Mon-
ocular diplopia (which persists with one 
eye occluded) usually points to a problem 
along the visual axis (from refractive errors 
and the cornea all the way to the retina). 
For binocular diplopia, isolated ischaemic 
palsies of the sixth, third, or fourth cranial 
nerve may result in a convergent squint, 
drooping of the eyelids with a divergent 
squint, or a vertical diplopia, respectively. 
Whilst spontaneous recovery is the 
usual clinical course, temporary prisms 
built into the glasses can help to restore 

fusion of the split images, especially in 
primary gaze. 

In addition to the specific diabetic-
related ocular scenarios mentioned, all 
diabetic patients are equally at risk of 
developing other eye conditions that 
are common in non-diabetics, like acute 
angle-closure glaucoma and retinal 
detachment that may present with over-
lapping clinical symptoms to the above 
categorizations. As always, patient edu-
cation, prevention, and early detection of 
disease is the way forward. 

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

According to a population-based 
ultrasound screening study, up 
to 55% of the population aged 

30–70 years have benign thyroid nodules. 
However, only 3% required surgical inter-
vention after thorough investigations.1 Thy-
roidectomy through a collar incision is a 
widely adopted and historical approach to 
treating benign thyroid nodules. However, 
this conventional approach is unpleasant 
for patients due to surgical complications 
and cosmetic concerns, such as scar-
ring over the exposed anterior neck and 
occasional keloid formation. Two recent 
scarless treatments have been described 
in the management of benign thyroid 
nodules. One approach is local ablative 
treatment, which can shrink the size of a 
thyroid nodule and lessen the obstructive 
symptoms while avoiding any surgical 
scars. Another innovative approach is to 
resect the thyroid gland via remote access 
endoscopic thyroidectomy. By locating the 
scar in a covered area, like an axilla, the 
anterior chest, or inside the oral cavity, thy-
roidectomy can be completed without the 
potential to cause an anterior neck scar. 

Ablation 
Percutaneous ethanol injection (PEI)
PEI was introduced in the 1990s and 

is very effective in treating recurrent 
thyroid cysts. Under ultrasound guid-
ance, the fluid content of cystic lesions 
is first aspirated dry and 95% ethanol is 
injected into the cyst. On 1-year follow 
up, PEI achieved higher volume reduction 
than simple aspiration (85.6% vs 7.3%; 
p<0.001).2 Pain (2%) and temporary vocal 
palsy (<1%) due to extravasation of etha-
nol are reported complications of PEI, 
although they are uncommon.3,4 

Radiofrequency ablation (RFA)
Application of RFA in benign thyroid 
nodules was first described in 2006.5 By 
inserting an electrode into the nodule, a 
high-frequency alternating current induces 
rapid vibration of surrounding ions and 
frictional heat. Subsequently, coagula-
tive necrosis and irreversible damage is 
induced around the electrode.6 RFA can be 
used in patients with benign symptomatic 
thyroid nodules or hyper-functioning nod-
ules. It shrinks nodule size and achieves 
euthyroid status. For solid thyroid nodules 
(solid component ≥50%), RFA can achieve 
70.2–87.2% volume reduction on 6-month 
follow up (Table).7-9 In a 2-year follow-up 

Advances in Scarless Management of 
Benign Thyroid Nodule:  
From Ablation to Resection 
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Table. Results for volume reduction in patients undergoing RFA or HIFU for benign thyroid nodules 

Number of nodules/ 
patients

Solid 
component

Follow-up 
duration (months)

Mean initial 
volume (mL)

Volume reduction 
at 1st month (%)

Volume reduction at 
last follow up (%)

RFA
Baek et al.7,11 15/15 >50% 6–8 7.5 49.0 80.0
Ha et al.9 14/11 >50% 7–92 9.7 – 87.2

Huh et al.8 15/15 >50% 6 13.3 40.0 70.2

Faggiano et al.12 10/10 >70% 12 13.3 36.5 84.9
HIFU

Korkusuz et al.14 9/9 >50% 3 3.5 – 48.8

Kovatcheva et al.15 20/20 >50% 6 4.96 26.3 48.7

Lang et al.16

31/31 >50%

12

5.3 9.8 77.6

27/27 >50% 14.7 13.6 67.9

15/15 >50% 39.2 12.3 48.1

HIFU, high-intensity focused ultrasound ablation; RFA, radiofrequency ablation.
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A complete list of references can be downloaded from  
www.SOPHYSICIANSHK.org

study, the effect of RFA was shown to 
be durable, with 79.4% ± 2.5% volume 
shrinkage. Compressive symptoms were 
improved in all patients and 88% became 
symptom free.10 For toxic thyroid nodules, 
although not all patients (40–88.9%) can 
be medication free after RFA, the majority 
can decrease the dosage of antithyroid 
medication.10-12 RFA is a safe procedure 
according to a recent meta-analysis that 
included 2,421 patients; only 1.35% of 
patients experienced major complications, 
like vocal cord palsy or nodule rupture.13 

High-intensity focused ultrasound 
ablation (HIFU)
Under ultrasound guidance (USG), HIFU 
delivers focused energy extracorporeally 
in the form of ultrasound waves to a target. 
Without inserting any device through the 
skin, a focused USG wave induces thermal 
ablation and cell death. The reported effect 
on volume reduction on 6-month follow 
up varies from 48.8–68.8%.14-16 However, 
HIFU is less effective at shrinking large 
thyroid nodules ≥10 mL (ie, around 3 cm 
thyroid nodule) than those <10 mL (48.1% 
vs. 67.9%; p<0.05).16 Pain and subcutane-
ous oedema were not uncommon after 
HIFU. With collateral spread of energy and 
reflection of ultrasound waves, permanent 
vocal cord palsy (3.9%), Horner’s syn-
drome (0.9%), and skin burns have been 
reported as potential complications.17

These ablative techniques 

decrease the volume of the nodule and, 
thus, lessen the obstructive symptoms. 
However, the nodules were seldom 
completely ablated and the sustain-
ability of size reduction is still question-
able. On the other hand, confirmatory 
histological assessment is also not 
available. During discussion of ablative 
treatments for benign thyroid nodules, 
one should consider the complications 
of these ablative procedures compared 
with conventional surgery.

Resection
In contrast to ablation, surgical resection 
allows histological assessment of the thyroid 
nodule as well as a complete cure. To avoid 
scars at the neck, remote access endoscopic 
thyroidectomy through an incision at the 
axilla or in the nipple-areolar region has been 
popular in past decades. However, exten-
sive dissection of the subcutaneous space 
over the neck and anterior chest wall were 
mandatory for these approaches. The tran-
soral endoscopic thyroidectomy vestibular 
approach (TOETVA) was introduced by Ger-
man surgeons in 2009.18 Questions about 
the feasibility of this approach were raised, 
especially regarding the degree of oral 
trauma, difficulties in retrieval of specimens, 
and risk of infection.19 After modification, 
researchers published a series on TOETVA 
with 425 patients and proved that this 
approach is feasible and safe.20 After a 
preoperative dose of antibiotics, three 

laparoscopic ports (15 mm port at midline 
and two 5 mm ports) are inserted under the 
lip at the oral vestibular area. The working 
space is then developed over the chin and 
anterior neck for dissection of the thyroid 
gland. With the help of ultrasound shears, 
thyroidal vessels are sealed and divided. 
The thyroid lobe is then retrieved through a 
specimen bag at the midline incision. In the 
series on TOETVA,20 no patients developed 
infection and one patient (0.2%) developed 
a haematoma that required re-operation. 
Only 25 (5.9%) patients had vocal cord 
palsy after thyroidectomy and all recovered 
within 6 months. Despite dissection over 
the chin and anterior neck region, patients 
experienced minimal postoperative pain 
(mean pain score: 1.3 out of 10). All patients 
have excellent cosmesis and no scar at the 
exposed region (Figure). TOETVA is now 
very popular and has been performed in 
over 45 countries. 

Conclusion
With the development of technology 
and surgical skills, options for scarless 
management of benign thyroid nodules 
are available. To select either local abla-
tive treatment, remote access surgery, 
or conventional surgery, personalized 
management should be commenced with 
consideration of cosmesis, treatment 
invasiveness, and extent of cure.

Figure. Transoral thyroidectomy is now very popular and has been performed in over 45 countries since 2009

Left: Intraoperative photograph of the transoral endoscopic thyroidectomy vestibular approach (TOETVA). 
Middle: Results 3 months after TOETVA. Yellow arrow indicates the scar at the oral vestibule.
Right: No scar at anterior neck.
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New Challenges in Endocrinology – 
Immunotherapy-Related Endocrinopathies

Introduction 

Recent advances in immunothera-

pies have given rise to a new era 

of cancer treatment with improved 

quality of life and increased overall sur-

vival. With increasing use of these new 

agents, immune-related adverse events 

(IRAEs) are rising in prevalence. IRAEs 

commonly involve endocrine glands, and 

patients suffering immunotherapy-related 

endocrinopathies often present with non-

specific symptoms. It is important for clini-

cians to maintain a high index of suspicion 

when faced with immunotherapy-treated 

patients and to appropriately investigate 

and manage the endocrinopathies. This 

article will describe the different endocrine 

disorders that can affect immunotherapy-

treated patients and the suggested man-

agement approaches.

Relationship between 
immunotherapeutic 
agents and the endocrine 
system
Immunotherapies act by blocking 
immune checkpoints, thereby activating 
anti tumour immune responses. Com-
mon targets for checkpoint blockade are 
cytotoxic T lymphocyte antigen-4 (CTLA-
4), programmed cell death 1 (PD-1), and 
programmed cell death ligand 1 (PD-L1). 
The Table lists representative agents for 
each class of targets. These targets are 
also expressed in varying degrees in the 
anterior pituitary gland and pancreatic 
beta cells.1,2 Cross-reactivity between 
the immune checkpoints and the endo-
crine system is a possible mechanism 
for immunotherapy-related endocrinopa-
thies. Interactions between immune 
checkpoint inhibition and autoimmunity 
might explain the spectrum of thyroid dis-
order associated with immunotherapies. 

Anterior pituitary gland 
The anterior pituitary gland expresses 
CTLA-4 protein with a high degree of 
interindividual variability. Autoimmune 
hypophysitis, an acute or chronic inflam-
mation of the pituitary gland or the 
pituitary stalk, has been observed in 
approximately 10% of patients receiving 
anti-CTLA-4 monoclonal antibodies.3,4 The 
median time of onset of the condition 
after initiation of anti-CTLA-4 therapy is 
8.4 weeks, with a range of 6.9 to 10.3 
weeks.4 If not detected and managed 
promptly, hypophysitis is a potentially 
life-threatening condition. 

Hypophysitis is graded according 
to severity.5 In grade 1 hypophysitis, the 
patient may be asymptomatic or have 
very mild symptoms only, and the diag-
nosis is made based on clinical or diag-
nostic observations. In grade 2 disease, 
the patient has moderate symptoms 
that limit age-appropriate instrumental 
activities of daily living (ADL). In grade 3 
hypophysitis, the patient has severe or 
medically significant symptoms that limit 
basic ADLs but are not immediately life-
threatening, although hospitalization or 
prolongation of existing hospitalization is 
required. In grade 4 disease, the patient 
may face life-threatening consequences, 
and urgent intervention is indicated. 

The most common symptoms for 
grade 1 and 2 disease are headache and 
fatigue, while patients with grade 3 and 4 
disease may show symptoms and signs 
of severe cortisol insufficiency.6 Patients 
suspected to have hypophysitis should 
have a full anterior pituitary hormone 
workup along with magnetic resonance 
imaging of the pituitary gland. Treatment 
includes hydrocortisone replacement or 
high-dose steroid therapy for suppression 
of the inflammatory process in selected 
high-grade cases. The anti-CTLA-4 agent 
can be continued in patients with grade 
1 and 2 disease after initial stabilization 
but may need to be discontinued in those 
with high-grade hypophysitis.7 

Thyroid gland
Thyroid dysfunction is most commonly 
seen in patients treated with anti-PD-1 
and anti-CTLA-4 agents. Both hypothy-
roidism and hyperthyroidism have been 
observed. The reported prevalence of 
hypothyroidism is 26% in those treated 
with anti-PD1 drugs and 1–6% in those 
treated with an anti-CTLA-4 agent.8 The 
median onset time of hypothyroidism 
is 5–9 months after immunotherapy  
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Table. Summary of immunotherapies

Class Representative agent(s)

Anti-CTLA-4 Ipilimumab 
Tremelimumab

Anti-PD-1 Pembrolizumab 
Nivolumab

Anti-PD-L1 Avelumab
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initiation, but may be up to 3 years.9 Hyper-
thyroidism has been observed in 15.9% 
of anti-CTLA-4–treated patients and 12% 
of anti-PD-1–treated patients. The median 
onset time after immunotherapy initia-
tion for hyperthyroidism depends on the 
agent, but may be as early as 18 days or 
as late as 11 weeks. In patients receiv-
ing combined anti-CTLA-4 and anti-PD-1 
therapy (eg, ipilimumab plus nivolumab), 
the prevalence of thyroid dysfunction is 
over 50%, with overt hypothyroidism and 
subclinical hyperthyroidism each account-
ing for 22% of cases.8 

Affected patients will develop 
the usual symptoms of hypo- or hyper-
thyroidism. Treatment of hypothyroidism 
is by thyroxine replacement, which 
should be initiated if free T4 (fT4) is 
low or if fT4 is within normal limits but 
thyroid-stimulating hormone (TSH) is 
>10 mIU/L.10 For hyperthyroidism, the 
thyroid antibodies, especially anti-thyroid 
receptor antibody (anti-TSHR) and anti-
thyroperoxidase (anti-TPO), should be 
checked. Patients with anti-TSHR positiv-
ity should be treated as Graves’ disease 
with carbimazole as appropriate. If the 
patient is stable after treatment of the 
thyroid dysfunction, immunotherapy may 
be continued.

Insulinitis
Insulinitis, or autoimmune attack of the 
pancreatic beta cells leading to type 1 

diabetes, has been reported in patients 
treated with anti-PD-1 or combined 
anti-CTLA-4 and anti-PD-1 therapy. The 
time of onset is 1 week to 12 months 
after the initiation of nivolumab, but 
may be up to 4 years after the initiation 
of pembrolizumab.8 Similarities in the 
microenvironment between immune-
mediated destruction of tumour and 
beta cells has been proposed as the 
pathological mechanism. PD-1 receptor 
blockade of T lymphocytes is linked to 
the production of anti-glutamic acid 
decarboxylase (anti-GAD) and anti-
tyrosine phosphatase-like insulinoma 
antigen 2 (anti-IA2) antibodies, which 
are the antibodies detected in typical 
cases of autoimmune type 1 diabetes, 
with infiltration of T lymphocytes into 
the pancreatic islets.2 Treatment is the 
same as for type 1 diabetes, with basal 
and pre-prandial insulin therapy and diet 
and exercise modifications. Due to the 
risk of diabetic ketoacidosis, patients 
newly diagnosed with autoimmune 
type 1 diabetes should be promptly ini-
tiated on insulin. Inpatient care should 
be considered for unstable cases. 

Less common 
immunotherapy-related 
endocrinopathies
Other reported immunotherapy-related 
endocrinopathies include adrenalitis, para-
thyroiditis, and central diabetes insipidus. 

Adrenalitis is associated with use of 
anti-CTLA-4 agents and affected patients 
present with symptoms of cortisol insuf-
ficiency. Treatment is by replacement 
with both hydrocortisone and fludrocorti-
sone.8 Parathyroiditis has been reported 
in a patient using combined anti-CTLA-4 
and anti-PD-1 therapy. The patient pre-
sented with severe hypocalcaemia and 
treatment included replacement of both 
calcium and 1,25(OH)-vitamin D.11 Central 
diabetes insipidus was reported in a 
patient using anti-PD-L1 immunotherapy. 
The patient presented with severe 
polyuria and hypernatraemia, which 
was reversed with the administration of  
desmopressin.12 

Conclusion
With increasing use of immunotherapy for 
treatment of cancers, the prevalence of 
immunotherapy-related endocrinopathies 
in the community is expected to rise. 
Patients remain relatively well despite 
treatment with immunotherapies. As 
such, it is important for physicians to 
maintain a high index of suspicion and 
monitor these patients for symptoms and 
signs of endocrine dysfunction, especially 
for conditions that are associated with a 
high risk of deterioration, such as cortisol 
deficiency or diabetic ketoacidosis.
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