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EditorialEditorial

W e have a multidisciplinary 
discussion in this endocrine, 
diabetes (DM) and metabo-

lism issue. Dr Rose Ting tables the new-
est antihyperglycaemic agents including 
sodium-glucose transport protein-2 
(SGLT-2) inhibitors and glucagon-like 
peptide-1 receptor agonists (GLP-1 RAs). 
Aside from their hypoglycaemic proper-
ties, individual agents have also demon-
strated advantages in weight reduction, 
blood pressure lowering and reducing 
cardiorenal outcomes in patients with or 
without DM. GLP-1 RAs also serve as the 

first injectable agent after failure of oral 
hypoglycaemic therapy, and may improve 
compliance as some are administered 
once weekly. Dr Joe Lee and Dr SK Chan 
explore the newer indications for SGLT-2 
inhibitors in heart failure with reduced 
ejection fraction and chronic kidney 
disease, even in patients without DM. 
Specific precautions for use are noted 
for certain situations, eg, before major 
surgery or during severe illness and in 
patients with low estimated glomerular 
filtration rate, while cost remains a 
barrier for some patients. Early use of 

insulin is still recommended in severe 
hyperglycaemia. 

Symptoms of hypercalcaemia and 
primary hyperparathyroidism (PHPT) 
are non-specific and the condition is 
commonly underdiagnosed, specialist 
referrals are delayed, and there is under-
recognition of the benefit of surgery, Dr 
KP Wong remarks. Causes of hypercalcae-
mia are misattributed to other conditions 
such as dehydration and use of diuretics 
or calcium/vitamin D supplements. Apart 
from the skeletal, renal and cardiovas-
cular impact, unheeded complications 
of PHPT include cognitive impairment, 
depression, insomnia and possible sexual 
dysfunction, all of which could potentially 
be improved after parathyroidectomy. 

Oral contraceptive pills and 
hormone replacement therapy are exog-
enous hormones and represent a risk fac-
tor for breast cancer, as Dr Grace Hung 
explains in her review of the literature. 
As a consequence, breast screening is 
strongly recommended for any women 
requiring treatment with combined hor-
mone therapy.

THE SOCIETY OF PHYSICIANS OF HONG KONG
M—Cardio Advance
Online CME Learning Lecture

Available now with CME accreditation

Lecture 1
Chronic Coronary Syndrome Management
From Guidelines to Personalised Approach

Professor John Camm,
Cardiac Centre, Cardiovascular and  
Cell sciences Institute,
St. Georges University, London, UK

Lecture 2
Benefit of Real World Data in Hypertension

Professor Giuseppe Mancia,
Emeritus Professor of Medicine, 
University of Milano-Biococca, Italy, 
Past President of the ISH and ESH

Scan the QR Code Scan the QR Code

Supported by MenariniSupported by Menarini

For enquiries, please email info@m-cardioadvance.org. For enquiries, please email info@m-cardioadvance.org.



51  |  Journal of The Society of Physicians of Hong Kong APRIL 2021

Review of Antihyperglycaemic Agents and 
Updates for 2021

 
 

 
 
 

T hanks to advances in antihypergly-
caemic agents, more options now 
exist for personalised pharmacologi-

cal treatment of patients with type 2 diabe-
tes (DM). This article discusses the newest 
antihyperglycaemic agents available in 
Hong Kong and their most recent evidence. 
The article is a complement to my previous 
article in this journal from April 2019. 

SGLT-2 inhibitors 
To date, four sodium-glucose cotrans-
porter-2 (SGLT-2) inhibitors are available 
in Hong Kong: canagliflozin (100 mg, 300 
mg); dapagliflozin (10 mg); empagliflozin 
(10 mg, 25 mg) and ertugliflozin (15 mg). 
Not only do they show good glycaemic 
efficacy, SGLT-2 inhibitors also have the 
advantages of weight reduction and 
modest lowering of blood pressure. 
Canagliflozin, dapagliflozin and empa-
gliflozin have all shown significant and 
clinically important benefits in reducing 
cardiorenal outcomes in cardiovascular 

outcome trials (CVOT)1–5 and renal out-
come trials6,7 (Table). 

The therapeutic roles of dapa-
gliflozin and empagliflozin have been 
extended to patients without DM,4,5,7 

as discussed by Dr Lee and Dr Chan 
within this article (see Boxed Texts). 
With the current strong evidence of their 
cardiovascular effects, the US Food and 
Drug Administration (FDA) approved 
indications for dapagliflozin in heart 
failure (HF) with reduced ejection fraction 
and for empagliflozin to reduce the risk 
of cardiovascular death in patients with 
DM. Putting all the data together, SGLT-2 
inhibitors are good option for patients 
with DM plus established cardiovascular 
disease or chronic kidney disease (CKD), 
or at high risk for atherosclerotic cardio-
vascular disease.

SGLT-2 inhibitors are generally well 
tolerated. Despite the very promising 
renal data in patients with low estimated 
glomerular filtration rate (eGFR), I advise 
not initiating the drug when eGFR is <45 
mL/min/1.73 m2, at least until there is 
further evidence to consolidate the safety 
data in these patients. SGLT-2 inhibitors 
increase the risk of diabetic keto-
acidosis (absolute rate 3 events/1,000 

patient-years).8 To minimise this risk, 
SGLT-2 inhibitors should be withheld 3 
days prior to major surgery and during 
acute and severe medical illness. Patients 
should also be educated about the symp-
toms of diabetic ketoacidosis. 

GLP-1 receptor agonists 
Glucagon-like peptide-1 receptor agonists 
(GLP-1 RAs) are injectable drugs (the oral 
formulation is not yet available in Hong 
Kong) with proven superiority for glucose 
reduction and body weight reduction over 
existing oral antihyperglycaemic agents. 
They are a good option when weight 
reduction is the primary consideration 
or can serve as the first injectable after 
failure of oral drug therapy. Dulaglutide, 
liraglutide and semaglutide have dem-
onstrated significant reduction in car-
diorenal outcomes in randomised trials 
(Table).9–11 Added to basal insulin, GLP-1 
RAs can be an alternative to basal-bolus 
insulin treatment, with less attendant 
weight gain and risk of hypoglycaemia. 
There are premixed fixed-dose GLP-1 
RAs with basal insulin to improve patient 
compliance and reduce the number of 
injections: the currently available choices 
include lixisenatide with insulin glargine 
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fixed combination and liraglutide with 
insulin degludec. 

Besides cost concerns, the need for 
injections is a major barrier to GLP-1 RA 
use in the real-world setting. The once-
weekly GLP-1 RAs, such as dulaglutide 
and semaglutide, are more convenient 
than their daily dosed counterparts. 
Dulaglutide (0.75 mg or 1.5 mg/week) 
is administered with a single-dose auto-
injection pen with a pre-attached hidden 
needle. Its efficacy in improving glycated 
haemoglobin (HbA1c) levels and reduc-
ing body weight was well demonstrated 
in the AWARD clinical trials,12 while its 
cardiorenal benefit was reported in the 
REWIND trial.9 Although the clinical 
efficacy of dulaglutide is inferior to high-
dose semaglutide (1 mg/week),13 studies 
revealed that patients with DM who had 
not previously received injectable agents 
preferred dulaglutide14 and had higher 
drug adherence to dulaglutide than to 
other once-weekly GLP-1 RAs.15 When 
considering which GLP-1 RA to use, we 
need to make shared decisions with our 
patients, balancing hesitancy over injec-
tions with clinical efficacy.  

Semaglutide is the newest GLP-1 
RA available in Hong Kong. It is adminis-
tered via a multi-dose prefilled injection 
pen, similar to insulin injections, in 0.25 
mg, 0.5 mg or 1 mg per dose. Semaglutide 
0.5 mg and 1 mg reduced HbA1c by 
1.01% and 1.38%, respectively,16 and 
had better glycaemic efficacy than other 
non-insulin antihyperglycaemic agents.17 
Both doses also significantly reduced 
body weight (mean difference compared 
with other antihyperglycaemic agents 
= -2.23 kg and -4.11 kg, respectively).16 
More excitingly, a recently published ran-
domised controlled trial has shown that 
high-dose semaglutide 2.4 mg (not yet 
commercially available) was associated 
with sustained weight reduction in obese 
individuals without DM, shedding light on 
a potential pharmacological treatment for 
obesity.18 Diabetic retinopathy occurred 
more frequently in semaglutide-treated 
patients than in the placebo group in the 
CVOT, SUSTAIN-6.11 In the absence of 
adequate data to assess causality, it was 
suggested that semaglutide should not 
be rapidly titrated in patients with pre-
existing retinopathy.

Early combination 
therapy: A strategy to 
curb disease progression
Despite the multiple benefits of newer 
antihyperglycaemic agents, metformin 
remains the first option for pharmaco-
logical treatment because it is effica-
cious, safe and inexpensive. Sequential 
addition of antihyperglycaemic agents 
after metformin has been the most 
common approach for treating DM. 
However, recent important updates in 
a major guideline19 support early use of 
combination therapy in some patients. In 
the VERIFY study in patients with newly 
diagnosed DM, early treatment with 
metformin plus vildagliptin was associ-
ated with better durability of glycaemic 
control after 5 years than sequential addi-
tion of antihyperglycaemic agents.20,21 
This treatment algorithm is particularly 
useful in patients with early-onset DM 
(ie, onset before 40 years of age) as the 
long disease duration in such individuals 
and suboptimal metabolic control confer 
a high risk for diabetic complications.22 
Early combination therapy is also sensible 
for patients with baseline HbA1c 1–2% 

Table. Summary of the cardiorenal benefits demonstrated in cardiovascular and renal outcome trials by various SGLT-2 
inhibitors and GLP-1 receptor agonists available in Hong Kong.

Cardiovascular Renal 
benefit

Remarks

3-point MACE Hospitalisation for HF 

Canagliflozin2,6

(100 mg, 300 mg)
++ + ++

Dapagliflozin3,4,7

(10 mg)
+ ++ ++ Cardiorenal benefit shown in patients 

without diabetes7

Empagliflozin1,5

(10 mg, 25 mg)
++ ++ + Cardiac benefit shown in patients without 

diabetes5

Ertugliflozin24 
(15 mg)

- +/-* -

Exenatide25 
(2 mg once weekly)

- -

Dulaglutide9

(0.75 mg, 1.5 mg weekly)
++ - + Reduced stroke risk as secondary 

outcome9

Liraglutide10

(0.6–1.8 mg daily)
++ - +

Semaglutide11

(0.25 mg, 0.5 mg, 1 mg weekly)
++ - + Reduced stroke risk as secondary 

outcome11

SG
LT

-2
 in

hi
bi

to
rs

G
LP

-1
 re

ce
pt

or
 

ag
on

is
ts

++, reduced risk as primary endpoint in the CVOT or renal outcome trials; +, reduced risk as secondary endpoint in the CVOT or renal outcome trials; -, no reduction as primary or secondary endpoint in the 
CVOT or renal outcome trials.
*Ertugliflozin reduced hospitalisation for HF in the CVOT trial, however, as the major secondary outcome showed non-significance, further statistical testing for this outcome was not performed.24 
CVOT, cardiovascular outcome trials; GLP-1, glucagon-like peptide-1; HF, heart failure; MACE, major adverse cardiovascular event; SGLT-2, sodium-glucose cotransporter-2
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Use of SGLT-2 inhibitors in heart failure, regardless of diabetic status
Dr Lee Kin Tong, Joe

T he advent of SGLT-2 inhibitors is a 
clinical breakthrough for patients 
with DM, particularly those at high 

cardiovascular risk. As the natriuretic, glu-
cosuric and metabolic effects of SGLT-2 
inhibitors have been demonstrated in 
patients regardless of diabetic status, 
whether SGLT-2 inhibitors confer cardio-
vascular benefits in patients with HF 
without DM is also of interest. 

Dapagliflozin and Prevention of 
Adverse Outcomes in HF (DAPA-HF) is a 
placebo-controlled trial investigating the 
effects of dapagliflozin in symptomatic HF 
with reduced ejection fraction (HFrEF), as 
defined by left ventricular ejection frac-
tion ≤40%, regardless of the presence or 
absence of DM.1 Over a median of 18.2 
months' follow up, the primary composite 
endpoint of worsening HF or cardiovascu-
lar death occurred at a significantly lower 
rate in the dapagliflozin group than the 
placebo group (16.3% vs 21.2%: hazard 
ratio [HR] 0.74; p<0.001). The dapagliflozin 
group had lower rates than the placebo 
group for both the individual components 
of the primary endpoint: worsening of HF 
(10% vs 13.7%: HR 0.70); and cardiovas-
cular death (9.6% vs 11.5%: HR 0.82). 
The treatment benefits were consistent 
irrespective of the baseline DM status. 

The Empagliflozin Outcome Trial in 
Patients with Chronic HF with Reduced 
Ejection Fraction (EMPEROR-Reduced) 
evaluated the effect of empagliflozin 
on patients with HFrEF compared with 
placebo.2 The use of empagliflozin was 
associated with a 25% lower risk of the 
primary composite event of cardiovas-
cular death or HF hospitalisation (19.4% 
vs 24.7%: HR 0.75; p<0.001), which was 
primarily driven by a lower rate of HF hos-
pitalisation (HR 0.69). The number needed 
to treat with empagliflozin to prevent one 
primary event was 19. These cardiovas-
cular benefits were apparent regardless 
of the presence or absence of DM. 
Compared with DAPA-HF, the EMPEROR-
Reduced trial included patients with a 
lower average left ventricular ejection 
fraction (27% vs 31%); thus, the trial illus-
trated that the benefit of SGLT-2 inhibitors 
extended to patients in a more advanced 
stage of HFrEF. Secondary analyses of 
the DAPA-HF and EMPEROR-Reduced 
trials also demonstrated an early and sus-
tained symptomatic benefit in the patient 
groups treated with SGLT-2 inhibitors.3,4

A subsequent meta-analysis of data 
from the two trials confirmed that the 
effects of empagliflozin and dapagliflozin 
on HF hospitalisation were consistent. 

These agents also improved renal 
outcomes and reduced all-cause and car-
diovascular death in patients with HFrEF. 
The clinical benefits were independent 
of the baseline DM status or whether 
the patients had received angiotensin 
receptor-neprilysin inhibitor combination 
therapy.5 These trials also demonstrated 
the safety of SGLT-2 inhibitors in HFrEF, 
showing that the risks of hypoglycaemia 
or other commonly encountered side 
effects of other HF drugs (eg, hypoten-
sion, volume depletion, renal dysfunction, 
hyperkalaemia, bradycardia) were not in 
excess in patients receiving SGLT-2 inhibi-
tors. Moreover, the fixed-dose once-daily 
regimen of SGLT-2 inhibitors provides an 
ease of usage compared with other HF 
medications requiring dosage titration. 

The recently published multi-
centre, double-blind SOLOIST-WHF trial 
randomly assigned DM patients recently 
hospitalised for worsening HF to receive 
sotagliflozin (an SGLT-1 and -2 inhibitor) or 
placebo before or shortly after discharge. 
The sotagliflozin group recorded a lower 
rate of the primary composite outcome of 
cardiovascular death or urgent attention 
for HF during the trial.6 Initiation of SGLT-2 
inhibitors early in the course of acute HF 
after initial stabilisation appears to be safe.

above target as monotherapy with oral 
antihyperglycaemic agents is less likely 
to reduce HbA1c by more than 1%.

Role of insulin therapy 
Insulin remains an important drug treat-
ment upon disease progression when 
other antihyperglycaemic agents fail to 
achieve the glycaemic target. Besides, 
early insulinisation is recommended in 
newly diagnosed DM whenever there are 
catabolic symptoms or severe hypergly-
caemia (eg, blood glucose >16.7 mmol/L 
or HbA1c >10%).19 Evidence has shown 
that such an approach is associated with 

recovery of beta cell function in these 
patients23; thus, patients can be ‘weaned 
off’ insulin when glycaemic control is 
to target. The recently developed ultra-
long-acting basal insulins, such as insulin 
degludec and glargine U300, confer a 
low hypoglycaemia risk and can be given 
as once-daily injections,19 which can 
reduce psychological insulin resistance in 
patients requiring insulin. 

Conclusion
SGLT-2 inhibitors and GLP-1 RAs have 
shown benefits beyond glycaemic con-
trol, especially in terms of cardiorenal 

outcome risk reduction and, for some 
agents, the benefits also extend to non-
diabetic patients. The once-weekly GLP-1 
RAs can reduce patients’ reluctance to 
use injectables and they have very good 
efficacy in glycaemic and weight reduc-
tion. In the global epidemic of DM, with 
increasing prevalence of young-onset 
diabetes, clinicians can consider early 
combination therapy as part of the treat-
ment algorithm to provide more durable 
long-term benefits.

A complete list of references can be downloaded from 
www.SOPHYSICIANSHK.org
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SGLT-2 inhibitors for non-diabetic patients with CKD
Dr Chan Siu Kim

T reatment of CKD generally targets 
the underlying primary kidney 
disease and has typically involved 

the use of angiotensin-converting 
enzyme inhibitors or angiotensin receptor 
blockers.  

While the beneficial effect of 
SGLT-2 inhibitors on CKD in patients 
with DM has been demonstrated in 
large clinical trials, such as CREDENCE 
and EMPA-REG Outcome, its renopro-
tective effect in CKD patients without 
DM was also confirmed recently in the 
DAPA-CKD trial.1,2 The beneficial effect of 

dapagliflozin on the primary composite 
outcome (sustained decline in eGFR of 
at least 50%, end-stage kidney disease, 
or death from renal or cardiovascular 
causes) was similar in participants with 
or without DM: the relative risk reduc-
tions with dapagliflozin for the primary 
endpoint in patients with or without 
DM were 36% and 50%, respectively. 
Similar remarkable risk reductions were 
also seen for the secondary outcomes, 
namely the kidney-specific composite 
outcome (same as primary composite 
outcome excluding cardiovascular death; 

43% vs 49%), cardiovascular death or 
hospital admission for HF (30% vs 21%) 
and all-cause mortality (26% vs 48%).

One more point to note is that the 
DAPA-CKD trial studied CKD patients with 
an eGFR of 25–75 mL/min/1.73 m2, thus 
extending the use of SGLT-2 inhibitors to 
patients with a lower eGFR than previous 
trials.

References
1. Heerspink HJL, Stefánsson BV, Correa-Rotter R, et al. Dapagliflozin in 

patients with chronic kidney disease. N Engl J Med 2020;383:1436-1446.
2. Wheeler DC, Stefánsson BV, Jongs N, et al. Effects of dapagliflozin on 

major adverse kidney and cardiovascular events in patients with diabetic 
and non-diabetic chronic kidney disease: a prespecified analysis from the 
DAPA-CKD trial. Lancet Diabetes Endocrinol 2021;9:22-31.

Table. Ongoing trials investigating the effects of SGLT-2 inhibitors on CV outcomes in patients with HF.

Trials Aim Trial design Study drugs Estimated 
population

Primary endpoints

EMPEROR-
Preserved

Investigate the effect of empagliflozin on the CV 
outcomes in patients (with or without DM) with 
chronic HF with preserved ejection fraction

A phase 3, randomised, 
international, double-blind, 
parallel-group, placebo-
controlled trial

Empagliflozin 10 mg 
od vs placebo

5,750 Time-to-first-event of the combined 
risk for CV death or hospitalisation 
for HF

EMPULSE Investigate the effect of in-hospital initiation 
of empagliflozin on CV outcomes in patients 
hospitalised with acute HF (de novo and 
decompensated chronic HF). Patients will be 
enrolled regardless of ejection fraction and DM 
status

A phase 3, randomised, 
double-blind, parallel-group, 
placebo-controlled, 
multinational trial

Empagliflozin 10 mg 
od vs placebo

500 A composite of all-cause mortality, 
number of HF events (including 
hospitalisations, urgent HF visits 
and unplanned patient visits), time 
to first HF event and change from 
baseline in KCCQ-CSS

DICTATE-AHF Assess the efficacy and safety of initiating 
dapagliflozin within the first 24 hours of 
hospitalisation in type 2 DM patients with acute 
decompensated HF compared with usual care

A prospective, multicentre, 
open-label, randomised trial

Dapagliflozin 10 mg 
od + protocolised 
diuretic therapy vs 
protocolised diuretic 
therapy

240 The diuretic response expressed as 
the cumulative change in weight 
per cumulative loop diuretic dose 
in 40 mg intravenous furosemide 
equivalents

EMPACT-MI Evaluate the effect of empagliflozin on the CV 
outcomes in patients with acute MI regardless 
of DM status

A multicentre, randomised, 
parallel-group, double-blind, 
placebo-controlled trial

Empagliflozin 10 mg 
od vs placebo

3,300 Composite of time to first HF  
hospitalisation or all-cause 
mortality

DAPA-MI Evaluate the effect of dapagliflozin on the CV 
outcomes in non-diabetic patients presenting 
with acute MI

A phase 3, registry-based, 
randomised, double-blind, 
placebo-controlled trial

Dapagliflozin 10 mg 
od vs placebo

6,400 Composite of time to HF 
hospitalisation or CV death

Having considered the remark-
able cardiovascular benefits of SGLT-2 
inhibitors in HFrEF, dapagliflozin and 
empagliflozin are now recommended in 
the 2021 American College of Cardiology 
Expert Consensus Decision Pathway 
for Optimization of HFrEF as one of 

the foundational medications for HFrEF 
patients in the clinical status of New York 
Heart Association Class II to IV, regard-
less of the presence or absence of DM.7

Dedicated clinical trials that have 
been recently completed or are under-
way to assess the potential of SGLT-2 

inhibitors as a therapeutic option across 
the wider clinical spectrum of HF are 
outlined in the Table.

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

CV, cardiovascular; DM, diabetes mellitus; HF, heart failure; KCCQ-CSS, Kansas City Cardiomyopathy Questionnaire – Clinical Summary Score; MI, myocardial infarction; od, once daily; SGLT-2, sodium-
glucose cotransporter-2  
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Primary Hyperparathyroidism –  
An Overlooked Disease

  
 
 

Table 1. Guidelines for recommending surgery for asymptomatic primary 
hyperparathyroidism.*,1

Indication for surgery 

Age <50 years

Serum calcium >0.25 mmol/L above upper limit of normal

Skeletal
•  Bone mineral density by DXA scan: T-score < -2.5 at lumbar spine, total hip, femoral neck or distal 

1/3 radius 
• Vertebral fracture by X-ray, CT, MRI or VFA 

Renal
• Creatinine clearance <60 mL/min
• 24-hour urine >400 mg/day and increased stone risk by biochemical stone risk analysis
• Presence of nephrolithiasis or nephrocalcinosis by X-ray, ultrasound or CT

* Surgery is also indicated in patients for whom medical surveillance is neither desired nor possible and patients who opt for surgery 
without meeting guideline criteria, as long as there are no medical contraindications. 

CT, computed tomography; DXA, dual-energy X-ray absorptiometry; MRI, magnetic resonance imaging; VFA, vertebral fracture 
assessment

Introduction
“Stones, bones, abdominal groans” are 
the classical symptoms of primary hyper-
parathyroidism (PHPT). Patients with 
symptomatic hypercalcaemia, complica-
tions of hyperparathyroidism (HPT) or sus-
pected parathyroid cancer are indicated 
for parathyroidectomy. In the past, there 
was controversy over whether asymp-
tomatic patients should be managed 
with surveillance, medication or surgery. 
Since 1991, four consensus statements/
guidelines have been published with 
recommendations on which patients 
should undergo parathyroidectomy 
instead of observation (Table 1).1 In 2016, 
the American Association of Endocrine 
Surgeons proposed parathyroidectomy 
for all symptomatic patients and most 
asymptomatic patients as it carries an 
acceptable risk:benefit profile.2 They 
also concluded that parathyroidectomy 

is more cost-effective than surveillance 
or medical therapy with cinacalcet and 
antiresorptive agents.2 In the hands of 
experienced surgeons, parathyroidec-
tomy offers a high and durable cure rate 
of 85–99%.3 Despite these high cure 
rates, only 20–30% of candidate patients 
are referred to surgeons for consider-
ation for a surgical cure. This low rate of 
surgery could be due to underdiagnosis, 
overdependence on localisation studies 
or simply overlooking the effects of PHPT.

Underdiagnosis and 
delayed referral
As symptoms of hypercalcaemia are often 
non-specific and a significant proportion 
of patients are asymptomatic, diagnosing 
PHPT by clinical assessment is not easy. 
Clinicians should have a high index of 
suspicion and check serum calcium levels 
when necessary. Retrospective reviews 
showed that only 28–50% of patients 
with an elevated calcium level were 
recognised by clinicians and had a diag-
nosis of hypercalcaemia documented.4,5 

In a single-centre, retrospective study, 
hypercalcaemia was often misattributed 
to causes other than PHPT, like thiazide 
diuretics (25%), calcium/vitamin D supple-
mentation (12%), dehydration (5%) and 
renal dysfunction (3%).5 Of the patients 
with a diagnosis of PHPT, ie, elevated 
parathyroid hormone and calcium level, 
only 20–22% were referred for surgical 
evaluation.4,5 Even when patients met the 
guideline criteria for surgery, the delay 
from initial hypercalcaemia to parathyroid-
ectomy was 3.9±0.3 years.6

Overdependence on 
localisation studies
PHPT is most commonly caused by a sin-
gle hyperfunctioning adenoma (85–90%), 
followed by multiglandular hyperplasia 
(~6%), double adenoma (~4%) and, 
rarely, parathyroid carcinoma (<1%).7 
Minimally invasive parathyroidectomy 
(MIP) is the mainstay of treatment as it 
is associated with shorter operative time 
and hospital stay and lower treatment 
cost. Prior to MIP, the diseased parathyroid 
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gland must be localised to facilitate 
a target exploration. Ultrasonography 
(USG) of the neck and sestamibi (MIBI) 
scan are the first-line investigations. The 
reported sensitivities of USG and MIBI 
scans range from 49–89% and 44–88%, 
respectively.8 Despite a wide variation 
in diagnostic yield, decisions on referral 
and surgery are often influenced by the 
imaging results, especially the MIBI scan. 
With a negative MIBI scan, primary-care 
clinicians, physicians or surgeons may 
doubt whether a parathyroidectomy is 
indicated and beneficial. Compared with 
positive MIBI scans, patients with nega-
tive scans were less likely to be referred 
to a surgeon (odds ratio [OR] 0.36, 
95% confidence interval [CI] 0.18–0.73; 
p=0.005) or scheduled for parathyroid-
ectomy (OR 0.32, 95% CI 0.11–0.91; 
p=0.03).9 On the other hand, patients 
with a negative MIBI scan who were 
seen by an endocrine surgeon were more 
likely to undergo parathyroidectomy than 
those not seen by an endocrine surgeon 
(76.8% vs 2.2%; p<0.001).10 A cure rate 
for PHPT after parathyroidectomy of 98% 
has been reported, independent of MIBI 
scan result.9 

If USG and MIBI imaging cannot 
localise the diseased parathyroid gland, 
or show discordant findings, second-line 
imaging studies, namely 4-dimensional 

computed tomography (4DCT) and 
11C-methionine positron emission 
tomography (PET), are potential options 
for further investigation. In patients with 
discordant findings or parathyroid disease 
that cannot be localised using USG and 
MIBI scans, 4DCT identifies the diseased 
parathyroid gland (Figure) with a sensitiv-
ity of 67–89%.8 When 11C-methionine  
PET was used as a second-line investiga-
tion, the pooled sensitivity for the detec-
tion of a lesion in the correct quadrant 
was 81% (95% CI 70–91%).11 However, 
there are no direct comparisons of the 
two modalities to determine if one is 
superior to the other. Therefore, selection 
of which localisation study to perform 
depends on surgeon preference, availabil-
ity and local expertise. Fortunately, both 
imaging modalities are now available in 
Hong Kong.

Underrecognition 
of the benefit of 
parathyroidectomy
Elevated levels of parathyroid hormone 
and serum calcium are known to affect 
the skeletal, renal and cardiovascular 
systems. However, some of the deleteri-
ous effects of PHPT (Table 2) may be 
overlooked in asymptomatic patients. 
Recent studies have suggested that  
PHPT affects neuropsychological, cognitive  

and sexual function, as well as sleep qual-
ity. Kearns and coworkers12 reported that 
patients with PHPT had higher baseline 
depression scores than a control group 
of patients undergoing surgery for thyroid 
disease (Patient Health Questionnaire-9 
mean score 7.5 vs 3.0; p<0.0001). 
Postoperatively, depression score sig-
nificantly improved in parathyroidectomy 
patients but not controls. Baseline 
parathyroid hormone level was weakly 
correlated with change in depression 
score from baseline to 12 months’ post-
surgery.12 The effect of parathyroidectomy 
on depression is supported by data from 
other observational studies.13,14 

Classical HPT shows overt neuro-
psychological symptoms, but cognitive 
function is also affected in asymptomatic 
patients. Patients with asymptomatic 
PHPT were shown to have inferior verbal 
memory, non-verbal abstraction and 
pattern recognition to controls without 
PHPT.15 Parathyroidectomy has been 
shown to improve immediate recall, work-
ing memory, attention, visual memory 
and visual-constructive abilities.16,17 

Sleep disturbance has been 
reported in up to 69% of patients with 
PHPT.18,19 In a prospective study of 115 
patients with PHPT, 72 (62.6%) patients 
reported sleep difficulties and 25.2% met 
the criteria for clinical insomnia.18 After 
parathyroidectomy, 79 patients (68.7%) 
had improvement in Insomnia Severity 
Index score. Insomnia patients had a 
significant increase in total number of 
hours slept (baseline vs after parathyroid-
ectomy: 5.4±0.3 h vs 6.1±0.3 h; p=0.002) 
and number of awakenings decreased for 
all patients (ie, insomnia + non-insomnia 
patients; 3.7±0.4 vs 1.9±0.2; p=0.009). 

Other symptoms that could be 
improved by parathyroidectomy have 
been explored in recent years. Yoo and 
colleagues20 conducted a prospective 
study in the United States to assess the 
effect of parathyroidectomy on erectile 
dysfunction (ED). The study included 
160 male patients who completed a self-
reported symptom questionnaire; 13% 

Figure. 4-Dimensional computed tomography images showing a parathyroid 
adenoma posterior to right lobe of thyroid. (A) Arterial phase: Parathyroid adenoma 
shows peak enhancement at arterial phase. Attenuation of parathyroid adenoma 
(HU=324) is higher than thyroid (HU=213). (B) Venous phase: Contrast washout in 
parathyroid adenoma during venous phase. Attenuation of parathyroid adenoma 
(HU=123) is lower than thyroid (HU=165).
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reported preoperative ED. After parathy-
roidectomy, 67% reported resolution of 
ED compared with 43% in a control group 
of patients undergoing thyroidectomy. Of 
the 21 men who reported ED symptoms, 
three were taking medication for ED; two 
of these patients no longer required the 
medications after surgery.20 Although this 
was a small-scale study, it introduces a 
novel concept on the potential influence 
of HPT on other systems.

 
Conclusion
Early treatment for patients with PHPT 
not only improves the symptoms of 
hypercalcaemia, but also neuropsychiat-
ric status, cognitive function, sleep and 
quality of life. Clinicians should be aware 
of the significance of elevated serum 
calcium levels and obtain a parathyroid 
hormone level to determine the cause. 
It is important to note that PHPT is diag-
nosed by biochemical measurement of 
serum parathyroid hormone and calcium 
level. Imaging and localisation studies 
have no role in the diagnosis of PHPT. 
Imaging studies are used to determine 
if MIP is feasible for cases of single 
parathyroid adenoma. Even patients with 
a negative localisation study can benefit 
from parathyroidectomy, which carries a 
high cure rate. Negative findings on locali-
sation studies should not hinder referral 
to surgeons for parathyroidectomy. All 
patients with PHPT should be referred for 
surgical evaluation and consideration for 
parathyroidectomy.

Table 2. Influence of primary hyperparathyroidism on different body systems. 

Negative influences

Skeletal

• Decreased bone mineral density, osteoporosis

• Risk of fragility fracture

Renal/urological

• Chronic reduction of glomerular filtration rate

• Worsening of pre-existing renal failure

• Renal calcium stone disease

• Impotence (?)

Cardiovascular

• Increased cardiovascular mortality

• Increased aortic valve calcification, increased aortic stiffness

• Left ventricle abnormal stiffness and distensibility

Neuropsychiatric 

• Weakness, fatigue

• Depression, anxiety

• Sleep disturbance

Cognitive

• Verbal and visual memory, hand /eye coordination

• Information processing and pattern recognition
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Oral Contraceptives, Hormone Replacement 
Therapy and Breast Cancer Risk

 
 

F emale breast cancer is now the 
most commonly diagnosed cancer 
in the world according to statistics 

released in December 2020 by the 
International Agency for Research on 
Cancer (IARC). In Hong Kong, breast 
cancer is the most common cancer 
among women, and its incidence has 
been increasing over the years. According 
to the Hong Kong Cancer registry, the 
lifetime risk of a female developing inva-
sive breast cancer is 1 in 14. The lifetime 
risk further increases to 1 in 12 if in situ 
cancer is taken into account. Oestrogen 
and progesterone exposure is believed to 
be one of the factors that may increase 
breast cancer risk as they stimulate the 
development and growth of cancer cells 
that express hormone receptors. Use 
of exogenous hormones, in the form of 
oral contraceptives and hormone replace-
ment therapy (HRT), has been considered 
a risk factor for breast cancer. 

Oral contraceptive pills are 
hormone-containing medications that 
prevent pregnancy by inhibiting ovulation 
and preventing sperm from penetrating 
through the cervix. Their use is common 

among women of reproductive age. The 
most prescribed form is a combined pill, 
which contains synthetic oestrogen and 
progesterone. Most of the research on 
the association between oral contracep-
tives and breast cancer risk is based 
on observational studies, from large 
prospective cohort studies to population-
based case-control studies. Overall, there 
is consistent evidence that the risk of 
breast cancer is increased in women who 
have taken oral contraceptives.1–3

A meta-analysis that included 54 
epidemiological studies involving over 
150,000 women concluded that those 
who had ever used oral contraceptives 
had a small increase (7%) in the relative 
risk of breast cancer compared with 
women who had never used oral contra-
ceptives.4 Women who were currently 
using oral contraceptives had a 24% 
increase in risk, regardless of the duration 
of use. Breast cancer risk declined after 
the cessation of oral contraceptives, and 
no risk increase was found after 10 years 
of cessation of the oral contraceptive.4

HRT is used to relieve typical oes-
trogen-deficiency symptoms, also known 
as menopausal symptoms. It also helps 
reduce postmenopausal bone loss and, 
hence, osteoporotic fractures, as well 
as certain cardiovascular risks. However, 
there is consistent epidemiological data 
suggesting an increase in breast cancer 
incidence and mortality with the use of 
postmenopausal HRT. The risk of breast 
cancer increases 1.35-fold with 5 or more 
years of HRT use5; however, this risk 
normalises 5 years after treatment ces-
sation. The length of exposure is directly 
correlated to the risk of developing 
hormone-sensitive cancers.6

The Women’s Health Initiative  
trials showed that the incidence of breast 
cancer was higher in women taking 

combination oestrogen and progestin 
products than in those taking oestrogen-
only formulations. Besides the higher 
incidence, women who took combination 
oestrogen and progestin products and 
developed breast cancer were more 
likely to be diagnosed with node-positive 
cancer, and combination HRT was also 
associated with a higher mortality rate.7 

Conclusion
The IARC of the World Health 
Organization classifies current or recent 
use of combined oestrogen-progesterone 
oral contraceptives/HRT as a risk factor 
for breast cancer.8,9 For combined oral 
contraceptives, the risk will normalise 
10 or more years after cessation of use. 
Combine oral contraceptives/HRT should 
only be used when their benefit out-
weighs the potential risk of breast cancer. 
This increased breast cancer risk makes 
regular self-breast examination and 
breast screening essential for patients 
taking combined hormone therapy to 
ensure early detection of breast cancer.
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