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MESSAGE

FROM THE CHIEF MEDICAL EXECUTIVE

Dr. William Ho

Chief Medical Executive

Turning a New Page

Kung Hei Fat Choy to everybody!
et’s first pray that the Year of the Rabbit
will herald a final ending of the ordeal

L that haunted us for three long years.

Even though COVID-19 will probably not vanish
altogether, diminution of its virulence through
generations of adaptation will render the virus
more bearable and within normal capabilities of
the health system to cope. For the private hospitals,
unprecedented strides had been made in alleviating
pressure of the public sector and supporting the
Government’s numerous initiatives to fight the
epidemic. In St. Paul's, we have dedicated a
whole ward to receive transferred convalescent
patients from the HA, helped thousands of other
public patients through PPP projects on specific
diseases and CT/MRI examinations, provided
tens of thousands of COVID vaccine shots, and
supported a Community Isolation Facility for
stable COVID elderly patients. In every step, we
have closely followed Government direction and
worked tirelessly to solve the novel problems that
inevitably arose. SPH has been consistently
appreciated as one of the most helpful private
hospitals by the other side.

At the same time, we have kept our steadfast
commitment to meet the needs of our private
patients and private doctors despite all the
challenges.
COVID positive private out-patients; and to the
extent our isolation rooms could accommodate,

We have treated thousands of

also COVID positive inpatients. Our vigilant
COVID screening and infection control measures
aim to strike a balance between preventing

outbreaks and undue hassle to patients and visiting
doctors. So far, we believe we have achieved this
balance through the nimble and timely fine-tuning of
hospital policies in response to every twist and turn
of the epidemic. With the epidemic continuing to
decline, agreement has been reached for SPH to
further cut back committed beds to receive HA
patients, and services to private patients are quickly
resuming normality.

Like everybody else however, we are challenged by
manpower shortages. Hopefully this will gradually
improve with time as the emigration wave abates.
On the doctor’s side, we are welcoming many joiners
recently including our new Consultant Nephrologist,
Surgeon, and two Cardiologists. Following expansion
of our Cardiac Catheterization Laboratory from 1 to
2, as well as recent addition of ICU and HDU beds,
the newly refurbished Oncology Centre for consultations
and day chemotherapy will soon open. Planning
and preparation for Radiotherapy service had
commenced under a new multidisciplinary leadership
team. Our Elderly Day Care Centre is set to receive
more clients as normal life resumes in society. And
the final phase of our Hospital Redevelopment
Project, much hampered by COVID, is expected to
see completion during the year. This will kick start
sequential moves of certain services, and allow e.g.
capacity expansion of our Renal Dialysis Centre
which has been fully saturated for some time.

It remains for me to wish everybody good health and
a most prosperous 2023!
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Introduction

Oral chemotherapy has become an integral part of cancer treatment. These medications have a narrow therapeutic index
and are often affected by food and/or drug interactions. Significant drug-drug interactions (DDIs) are more prevalent with
oral than with parenteral anticancer medications because absorption issues that affect oral dosage forms are bypassed
when drugs are administered intravenously.” DDIs are especially a concern in oncology as they may significantly reduce
cancer treatment effectiveness, which in turn can jeopardize prognosis and increase mortality in patients.

DDls are classified as pharmacokinetic or pharmacodynamic interactions. Pharmacokinetic interaction occurs when the
absorption, distribution, metabolism, and/or excretion of the involved drugs are altered. Pharmacodynamic interactions
alter the pharmacologic effect, which can be synergistic, additive, or antagonistic, and occur because of overlapping
mechanisms of action or toxicities of the drugs. This article focuses primarily on pharmacokinetic DDIs.

Cytochrome P (CYP) 450 enzymes and P-glycoprotein (P-gp) transporter

One of the most common types of pharmacokinetic DDIs involves drug metabolism by CYP 450 enzymes. Approximately
70% of oral anticancer drugs, tyrosine kinase inhibitors (TKIs) in particular, are metabolized predominantly via CYP3A4.
Simultaneous usage of strong CYP3A4 inhibitors, such as clarithromycin, azole antimycotics (itraconazole, ketoconazole,
voriconazole), or HIV protease inhibitors (atazanavir, darunavir, lopinavir, ritonavir), may lead to elevated serum concentrations
of TKls. Furthermore, furanocoumarins contained in grapefruit strongly reduce the intestinal expression of CYP3A4, thus
grapefruit products should be avoided by patients prescribed with a CYP3A4 substrate to avoid toxicities.?2 On the other
hand, CYP3A4 inducers, such as carbamazepine, phenytoin, rifampicin, and St. John’s wort would reduce plasma
concentrations and thus loss of anti-tumour effect.

Cancer patients are often associated with additional comorbid conditions. Depression is more common in cancer
patients compared with the general population, with an incidence of 8% to 24%." Antidepressants that inhibit CYP2D6,
which include bupropion, paroxetine, and fluoxetine, may reduce the clinical benefits of tamoxifen by decreasing metabolism
via CYP2DE6 to its active metabolite. Therefore, concomitant use of CYP2D6 inhibitors and tamoxifen should be avoided.
Since antidepressants may cause withdrawal symptoms if abruptly stopped or rapidly reduced, an appropriate switch or
cross-tapering schedule should be performed when necessary.

4




Another drug class commonly involved in DDIs include antiepileptic drugs that may be used for the treatment of comorbid
seizure disorders in cancer patients. Concurrent use of oral anticancer therapies with known enzyme-inducing antiepileptics
such as carbamazepine, phenobarbital and phenytoin should generally be avoided. Non-enzyme-inducing antiepileptic
drugs, such as levetiracetam, topiramate, lamotrigine, pregabalin, and valproate, would be preferred.!

Table 1. Summary of CYP 450 and P-gp mediated metabolism and interactions?®*

Metabolism Oral anticancer substrates Common inhibitors Common inducers

CYP1A2  Erlotinib Ciprofloxacin Cigarette smoking
Fluvoxamine Montelukast
Phenytoin
Rifampicin
CYP2C9 Amiodarone Carbamazepine
Fluconazole Rifampicin
CYP2C19 Fluoxetine, Fluvoxamine Phenytoin
Omeprazole Rifampicin
Voriconazole
CYP2D6 Tamoxifen Bupropion, Fluoxetine, Paroxetine
Terbinafine
CYP3A4 Palbociclib, Ribociclib Aprepitant, Netupitant Carbamazepine, Phenobarbital,
Everolimus Azole antimycotics (ltraconazole, Phenytoin
Exemestane Ketoconazole, Voriconazole) Rifampicin
Tamoxifen Ciprofloxacin St. John’s wort
TKI (Ceritinib, Crizotinib, Dasatinib, Clarithromycin, Erythromycin
Erlotinib, Gefitinib, lbrutinib, Diltiazem, Verapamil
Imatinib, Lapatinib, Nilotinib, Dronedarone
Osimertinib, Pazopanib, Fluvoxamine
Regorafenib, Sorafenib, Sunitinib) Grapefruit juice
Venetoclax HIV protease inhibitors
(Atazanavir, Darunavir, Lopinavir,
Ritonavir)
P-gp Everolimus Amiodarone, Dronedarone
Pazopanib Clarithromycin, Erythromycin
Cyclosporin
ltraconazole, Ketoconazole
Ritonavir
Verapamil

Gastric acid suppressants

Proton pump inhibitors (PPIs), histamine 2-receptor antagonists (H2RAs), and antacids affect the bioavailability of oral
anticancer agents by altering the gastric pH. TKls are mostly affected as they are weakly basic and are optimally
absorbed under an acidic environment.! The use of acid suppressive agents would elevate the pH, significantly
decreasing the solubility and absorption of TKls, leading to reduced efficacy. Among the gastric acid suppressants,
antacids not only affect the acidity but also the binding of drugs due to the presence of cations in them. Polyvalent
cations in antacid formulations may form insoluble chelate complex with medications.® These chelates are poorly
absorbed, reducing the bioavailability of the substrate medication.

The concomitant use of PPls with acalabrutinib, dacomitinib, dasatinib, erlotinib, neratinib, nilotinib, pazopanib, and
sotorasib should be avoided. Due to the prolonged effect of PPls on gastric pH, separating administration is unlikely to
be an adequate means of avoiding the interaction. A recent systematic review and meta-analysis supports the evidence
of possible negative survival outcomes from the combination of gastric acid suppressants and oral anticancer drugs.®
Studies have also found that the co-administration of erlotinib with the PPl omeprazole decreased erlotinib AUC by 46%.
Another study has also found that the co-administration of erlotinib with ranitidine, an H2RA, decreased erlotinib AUC and
Cmax by 33% and 54%, respectively, but when administered separately, by 15% and 17%, respectively, which highlights
the importance of administrating such agents in a staggered manner.”



Table 2. Management recommendations for gastric acid suppressants with oral anticancer drugs™®

Dasatinib X X Administer antacids 2 hours before
or 2 hours after dasatinib.

BCR-ABL TKis

Nilotinib X Administer nilotinib at least 2 hours Administer antacids 2 hours before
before or 10 hours after H2RA. or 2 hours after nilotinib.
Bruton TKls
Acalabrutinib X Administer acalabrutinib capsules  Separate the administration by at

2 hours before H2RA. No action is  least 2 hours.
required if acalabrutinib tablets are
co-administered with H2RAs.

Cyclin-dependent protein kinases (CDK) inhibitors

Palbociclib Take palbociclib in capsule form v v
with food to minimize the interaction
or consider tablet form which is not
altered by PPI.

Epidermal growth factor receptor (EGFR) TKils

Dacomitinib X Administer dacomitinib at least 6 v
hours before or 10 hours after
H2RA.
Erlotinib X Avoid if possible. If combination is  Pharmacokinetics have not been
necessary, erlotinib should be evaluated. Separate the administration
dosed once daily, 10 hours after by several hours if combination is

and at least 2 hours before H2RA.  necessary.

Gefitinib Avoid if possible. If combinationis  Administer gefitinib at least 6 hours  Administer gefitinib at least 6 hours
necessary, administer gefitinib 12 before or 6 hours after administration before or 6 hours after administration
hours after administration of the PPl of H2RA, and closely monitor of antacids, and closely monitor
or 12 hours before the next dose of clinical response to gefitinib. clinical response to gefitinib.

the PPI, and closely monitor clinical
response to gefitinib.

Neratinib X Administer neratinib at least 2 hours Separate the administration by giving
before or 10 hours after H2RA. neratinib at least 3 hours after
antacids.

Kirsten rat sarcoma (KRAS) inhibitor

Sotorasib X X Administer sotorasib 4 hours before
or 10 hours after antacids.

Vascular endothelial growth factor receptor (VEGFR) TKis

Pazopanib X X Avoid if possible. Separate the
administration by several hours if
combination is necessary.

X: Combination should be avoided
v: Combination should not cause significant drug interactions

Anticoagulants

Patients with cancer are found to have a 4-8 fold higher risk of venous thromboembolism development in comparison
with the general population.! Warfarin and direct oral anticoagulants are used for long term treatment and are subject
to multiple pharmacokinetic interactions. For example, all direct oral anticoagulants are metabolized by P-gp, with additional
CYP3A4 metabolism for apixaban and rivaroxaban.
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Bicalutamide, capecitabine, ceritinib, dasatinib, gefitinib, imatinib, and tamoxifen have been documented to increase
warfarin exposure.' In particular, concomitant use of tamoxifen with warfarin is contraindicated in certain indications. The
primary mechanism of this interaction is likely due to the inhibition of CYP2C9 enzymes, which accounts for most of the
metabolism of S-warfarin, the more potent enantiomer of warfarin.’”” Case reports and studies have shown that the
concomitant administration of warfarin with tamoxifen or capecitabine has been associated with substantial elevations in
the international normalized ratio (INR), clinically significant bleeding episodes, and even death.'®2" Another significant
DDl is documented between bicalutamide and warfarin. The exact mechanism for interaction has not been fully investigated,
but in vitro studies have found that bicalutamide can displace coumarin anticoagulants from their protein binding sites.??
Such protein binding interaction increases the concentrations of unbound anticoagulant, which may result in toxic effects
of warfarin. If the above-mentioned agents are to be used concomitantly with warfarin, INR should be monitored closely
and proactive dose adjustment should be considered.

Table 3. Summary of CYP 450 and P-gp mediated metabolism and interactions of oral anticancer drugs with
anticoagulants*

Metabolism Anticoagulant substrates Oral anticancer inhibitors Oral anticancer inducers

CYP2C9 Warfarin Tamoxifen (weak) Apalutamide
Capecitabine (weak) Enzalutamide
CYP3A4 Apixaban Ceritinib Apalutamide
Rivaroxaban Imatinib Dabrafenib
Nilotinib Enzalutamide
P-gp Apixaban Enzalutamide Apalutamide
Dabigatran Lapatinib
Edoxaban Neratinib
Rivaroxaban Osimertinib

There are more and more developments and usage of oral anticancer medications as cancer is increasingly becoming
a chronic condition. Oral anticancer medications have an increased risk for DDIs with other medications which patients
may start or stop. Therefore, prior to initiation or upon changes of oral anticancer medications, the patient’'s complete
medication profile should be obtained and thoroughly reviewed. Patients should also be educated and counselled

on potential DDIs of their oral anticancer medications and to inform their healthcare providers when using

other prescription or over-the-counter drugs. When DDIs are unavoidable, it is imperative to
provide clear usage guidance, such as the appropriate timing of administrating TKls with

respect to acid suppressive therapy or monitoring for signs and symptoms of bleeding \ . ‘
when using certain oral anticancer drugs with anticoagulants. Physicians 5 :;% T 2
e

should be cognizant of potential DDIs with antineoplastic agents, s = 3

especially oral agents, thereby mitigating the risk of ‘ ﬁ =X s

reduced efficacy or increased toxicity. Q - ; - =
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axilla in BHEAST GANGEH patient

B reast cancer has become the most common cancer among women in Hong Kong
and its incidence has tripled over the last two decades. According to the Hong
Kong Cancer Registry, 1 in every 14 women develops breast cancer in her lifetime and
13 women are diagnosed with breast cancer every day on average. Treatment of breast
cancer has revolutionized in the last century contributing to improved survival.
Clinical trials have been conducted all over the world, resulting in a continuous
refinement of both surgical and oncological treatment. One of the rapidly developing
area is axillary surgery.

In the past, all patients received axillary lymph node dissection (ALND) regardless of nodal status [1].
ALND is associated with significant morbidity including lymphedema, impaired shoulder movement
and arm sensation, leading to considerable impact on quality of life [2,3]. The overall incidence of
lymphedema varies from 10-30% [4]. Petrek et al. suggested the rate of lymphedema can be up to
50% at 20 years long-term follow-up, which could be relevant to patients undergoing multimodality
treatment, for whom prolonged survival could permit manifestation of lymphedema[5].



From axillary dissection to sentinel lymph biopsy

In recent decades, the role of axillary surgery in breast
cancer is more on staging and prognostic purpose rather
than therapeutic. The use of sentinel lymph node biopsy
(SLNB) in patients with no clinical evidence of axillary
lymph node metastasis has been employed based on
results from clinical trials. The NSABP B32 trial and the
Milan trial randomized patients with clinically node-negative
disease and a negative SLNB into two groups, immediate
ALND versus no further surgery. No significant difference
in overall survival (OS), disease-free survival (DFS) or
regional recurrence (RR) between both groups were
observed [6, 7]. These results demonstrated that ALND in
patients with negative SLNB does not improve disease
control and survival, and SLNB was ultimately established
as standard treatment for clinically node negative
patients in 1990s [6, 7].

Management of positive sentinel lymph node

When metastatic disease is found in SLN, management
varies according to extent of involvement. Nodal involvement
is classified into macrometastatic (>2mm), micrometastasis
(0.2-2mm) and isolated tumour cells (ITC) (<0.2mm).
Although presence of micrometastasis in SLN is associated
with decreased OS [8], ALND does not confer survival
benefit or better regional control. In the IBCSG 23-01 trial,
931 patients with tumour <=5cm and micrometastais or
ITC on SLNB were randomized to ALND versus no further
axillary surgery. After a median follow-up of 9.7 years, the
authors could not demonstrate any significant difference

in OS, DFS or recurrence [9]. Similar result was reported in
AATRM 048/13 trial which randomized 247 patients with
invasive breast cancer (size <3.5cm) and micrometastatic
SLN to either ALND or no further surgery, after breast
conserving surgery (BCS) and SLNB [10]. These ftrials
suggested that ALND in micrometastatic SLN is not justified

as it has no impact on survival.

ALND can be omitted even in selected patients with macrometastatic .

The role of axillary radiotherapy (RT) as an alternative to
ALND has also been studied in various trials. The
AMARQOS trial analysed 1425 patients with tumour
<=5cm, clinically negative axilla, and at least 1 metastatic
SLN, after either mastectomy or BCS. Patients were
randomized to receive either ALND or axillary RT. Results
at a medial follow-up of 6.1 years showed similar DFS, OS
and axillary recurrence, while a lower risk of lymphedema
in the axillary RT group [12]. This was echoed by the
OTOASOR trial which involved 2073 patients with tumour
<=3cm and clinically node-negative disease, receiving
either ALND or RNI. After a 8-year follow-up, no significant
difference of axillary recurrence, DFS and OS was found [13].
These results suggested axillary RT being non-inferior to
ALND after positive SLN in selected group of patients.

SLN. The ACSOG Z0011 trial randomized 856 patients receiving
BCS with tumour <=5cm with less than 2 positive SLNs, into
ALND versus no ALND. After a 10-year follow-up, no significant
difference in RR and DFS was found between both groups.

The authors concluded that ALND did not confer an advantage
in this group of patients given they received standard whole
breast irradiation and adjuvant systemic therapy [11]. ALND
can therefore be safely omitted in patients fulfilling all the
above mentioned criteria, and this has become the standard

practice since 2010s.



Management of axilla after neoadjuvant therapy

Neoadjuvant systemic therapy is increasingly used in
high-risk breast cancer such as triple negative and Her2
positive disease. Downstaging in both breast and axillary
disease has been observed after neoadjuvant therapy. A
pathological complete response (pCR) in node positive
cases is reported in 40% of all patients and 60-70% of
patients with Her2 positive disease [14, 15]. This subjects
the traditional practice of routine ALND after neoadjuvant
systemic therapy into question. Some evidence suggested
primary chemotherapy can modify lymphatic drainage
pattern causing differential downstaging between SLNs
and non-SLNs, potentially leading to concern on false
negative results in SLNB and difficulty in SLN identification.

Reports from trials revealed false negative rates (FNR) in
the range of 8-11% for SLNB after neoadjuvant systemic
therapy for patients with clinically node negative disease
(cNO) at diagnosis, comparable to a FNR up to 10% in
primary SLNB setting [16, 17]. In the NSABP B27 trial, the
overall FNR was 11% but lower when dual tracer SLN
localization with blue dye and radioisotope (8%) were
used compared with blue dye alone (14%) [18]. The
GANEA trial included both node negative and node
positive patients with FNR of 9.4% in cNO patients [19].
Investigators from MD Anderson Cancer Center found a
relatively low FNR in SLNB after neoadjuvant systemic
therapy (5.9%), which was comparable to prechemotherapy
SLNB (4.1%) (p=0.39) [20]. Identification rate (IFR) of
SLN in these three trials ranges from 85-97%, which is
again comparable to an IFR of >90% in primary SLN
setting. These results support the use of SLNB as the
standard axillary staging procedure in patients with cNO
breast cancer after neoadjuvant systemic therapy.

For patients with initial node positive disease being
downstaged after neoadjuvant systemic therapy, use of
SLNB remains controversial due to concern on FNR.
Several trials were conducted to address the tissue
including the NSABP B27 trial, SENTINA trial, ACOSOG
71071 trial, SN FNAC study which looked at FNR in
cN1-N2 patients downstaged to cNO after neoadjuvant
systemic treatment. The reported FNR was 10.7%, 14.2%,
12.6% and 8.5% respectively, with lower rates if more
than 3 SLNs were harvested (10% in ACOSOG Z1071
trial), or if dual agent SLN localization with radioisotope
and blue dye were used [21]. The importance of the
number of SLNs removed was highlighted in a recent
meta-analysis analysing 1921 patients with cN+ disease
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in 13 studies. The FNR rate was found to decrease from
20% to 12% and 4% with 1, 2 and 3 or more lymph nodes
were removed [22].

Another way to reduce FNR in patients with initial node
positive disease is through marking the biopsied metastatic
node before neoadjuvant therapy and removing it in
SLNB. Caudle and colleagues reported a FNR of 1.4%
when both SLNs and the marked lymph node were examined
pathologically, compared with 10.1% when only SLNs
were evaluated (p=0.03) [23]. The procedure combining
resection of a previously proven metastatic node together
with SLNB was called targeted axillary dissection (TAD).
Based on these results, the NCCN guideline 2018
suggested SLNB can be offered to selected initial cN+
patients who were downstaged to cNO after neoadjuvant
systemic therapy using TAD [24].

There is a constant search for the best-suited procedure in
various clinical settings with maximal effectiveness and
minimal morbidity. On-going trials are in progress and
further changes in axillary surgery are expected. In a few
years, we will be performing less ALND and even omit
axillary surgery in selected patients.
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OF NEW FACES

Dear friends and colleagues, this is Justina Chan. It is my pleasure to join the St Paul’s
family as a new breast surgeon. | was trained in the New Territories West Cluster as a
general surgeon before devoting my career to breast surgery. My special interest is in
oncoplastic breast surgery and for this reason | underwent oversea-training in the Oxford
University Hospitals few years ago. That has been an eye-opening experience which
allowed me to work with experts from all over the world. In my free time, | enjoy movies,
concerts and yoga. Looking forward to collaborating with all of you.

Dr. Chan Man Yi

Resident Consultant Surgeon

[t is my honor to join the St. Paul’s family. | graduated from The University of Hong Kong
and completed my residency in Princess Margaret Hospital. | am a nephrologist and
have special interest on the field of interventional nephrology and renal transplantation.
By the way, | am a cat lover and | got two cats at home. | look forward to working with
all of you in the future!

£

Dr. Lam Chung Man

Resident Consultant Nephrologist
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This publication is primarily intended for the perusal of staff and visiting doctors of St. Paul's Hospital for general information and reference only. All information is not guaranteed or
warranted to be absolutely accurate. St. Paul’'s Hospital shall not be liable for any losses incurred or damages suffered by any person as a result of the use of the information of this
publication, or any actual or alleged infringement of copyright or other intellectual property rights. Reproduction, in whole or in part, is not permitted without the written approval from the
Hospital Management. For comment, advice or contribution, please contact Ms. Josephine Yim by e-mail at josephine.yim@stpaul.org.hk



