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Breast cancer is the most frequently diagnosed cancer in the UAE and a leading

cause of cancer-related mortality. Although early diagnosis contributes to

favorable prognoses, novel treatment modalities like antibody-drug conjugates

(ADCs) have significantly broadened the therapeutic landscape for patients in

metastatic settings. The recognition of “HER2-low” expression as a targetable

category has caused a paradigm shift in the management of breast cancer.

Although initially developed to target HER2-positive breast cancer, trastuzumab

deruxtecan (T-DXd), an ADC, has now also been approved to treat metastatic or

unresectable HER2-low breast cancers. Despite the inherent specificity of an ADC,

the risk of off-site toxicity exists and is an essential component while assessing the

risk-benefit ratio of the treatment. Developing strategies to balance efficacy and

safety is crucial, especially for newly approved therapies like T-DXd. Regional

perspectives, cultural beliefs, and demographic factors influence treatment

decisions and outcomes. The objective of this paper is to establish a UAE-

specific consensus among oncologists on practical T-DXd treatment

considerations and management of associated side effects. Establishing a

consensus on monitoring and managing T-DXd side effects among experts can

promote informed decision-making.
KEYWORDS

HER2, metastatic breast cancer, trastuzumab deruxtecan, T-DXd, targeted therapy,
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1 Introduction

Breast cancer is the most common cancer among women

globally. According to the World Health Organization (WHO)

estimates, in 2022, nearly 2.3 million women were diagnosed with

breast cancer, and it was responsible for 670,000 deaths. (1) Breast

cancer is also the most frequently diagnosed cancer in the United

Arab Emirates (UAE), with a significant majority of cases diagnosed

in women less than 50 years old. The median age of diagnosis in the

UAE is 48-49 years, and the average age at presentation is a decade

earlier than data documented in the West. (2)

In 2017, 834 new cases of breast cancer were diagnosed in the

UAE, accounting for 20.23% of all malignant cancer diagnoses.

Moreover, it was identified as the leading cause of cancer deaths in

women in 2017. (2) The number of newly reported cases in the UAE

increased to 1139 in 2021, translating to a crude incidence rate of 40.1

per 100,000 women and an age-standardized incidence rate of about

52 per 100,000. Breast cancer was identified as the most prevalent

malignancy among women (36.9% of all female cancer cases) and

ranked third in cancer-related mortality (9.64% of annual cancer-

related deaths). The age-standardized incidence rates of breast cancer

in the UAE have been found to consistently increase from age 25 to

about 74, after which they decline drastically. (3)

The prognosis of breast cancer varies considerably depending

on the stage at diagnosis, morphological characteristics of the

tumor, treatment received, and other specific patient factors.

Early diagnosis is crucial for improving outcomes in breast

cancer. However, advancements in our understanding of tumor

biology and biomarkers, coupled with novel treatment modalities,

have significantly expanded the therapeutic options in metastatic

settings. The identification of hormone receptors, human epidermal

growth factor receptor 2 (HER2), and trophoblast cell-surface

antigen 2 (Trop-2) has enabled a personalized selection of

treatment for breast cancer. (4–6) Also, the discovery of

mutations like BRCA1/2 (breast cancer gene 1 and 2), PIK3CA

(phosphatidylinositol-3-kinase [PI3K] catalytic subunit alpha),

ESR1 (Estrogen Receptor 1), AKT (protein kinase B), and PTEN

(phosphatase and tensin homolog) has further contributed to our

ability to tailor treatments and, allowed a more targeted and

effective approach to managing breast cancer. (7–11)

‘Targeted therapy’ has reached the next level with the

introduction of antibody-drug conjugates (ADCs). Since the

approval of the first ADC, gemtuzumab ozogamicin, for the

treatment of acute myeloid leukemia in 2000, significant progress

in ADC technology over the past two decades has led to FDA

approval of 13 ADCs, while over 100 ADCs are currently in various

stages of development. (12) Trastuzumab emtansine (T-DM1) that

targets the HER2 receptors was the first ADC to be approved by the

FDA for the treatment of breast cancer, followed by HER2-targeting

and Trop-2-targeting ADCs, trastuzumab deruxtecan (T-DXd) and

sacituzumab govitecan (SG), respectively. (13)

ADCs combine specificity and cytotoxicity by linking a

cytotoxic drug to a monoclonal antibody (mAb) designed to

target specific antigens expressed by cancer cells. This

combination allows targeted delivery of the cytotoxic payload to
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antigen-positive cancer cells, limiting its uptake by normal

(antigen-negative) cells. (14)

Despite the inherent specificity of an ADC, the risk of off-site

toxicity exists (see Table 1). (15) Thus, developing strategies to balance

efficacy and safety is crucial, especially for newly approved therapies for

which real-world data are still accruing. Comprehensive management

of treatment-associated adverse effects is crucial to achieve this balance,

minimize treatment interruptions, and optimize patient care.

T-DXd comprises a humanized anti-HER2 mAB (trastuzumab)

linked via a tetrapeptide-based cleavable linker to a topoisomerase I

inhibitor (deruxtecan). (16) In 2022, the FDA approved it for

treating adult patients with unresectable or metastatic HER2-

positive breast cancer who had received a prior anti-HER2-based

regimen either in the metastatic or in the neoadjuvant or adjuvant

setting and whose disease recurred during or within 6 months of

completing treatment. (17) This approval was based on the results

of DESTINY-Breast03, a multicenter, open-label, randomized

phase 3 trial, which showed T-DXd significantly improved overall

survival (OS) in this HER2-positive patient cohort compared to T-

DM1. (16) However, only around 15–20% of breast cancers express

high levels of HER2. (18) And, according to the statistics published

by the National Cancer Institute, between 2016 and 2020, HR-

positive/HER2-negative was the most prevalent breast cancer

subtype diagnosed among US women, followed by HR-negative/

HER2-negative, HR-positive/HER2-positive, and HR-negative/

HER2-positive subtypes in descending order of prevalence. (19)

This rendered nearly 80% of the women, i.e., those with HER2-

negative breast cancers, ineligible for treatment with T-DXd.

Interestingly, recent studies have demonstrated that about 60% of

metastatic breast cancers categorized as HER2-negative, whether HR-

positive or HR-negative, express low levels of HER2 that is — 1)

measurable with an immunohistochemistry (IHC) score of 1+ or 2+

and negative in situ hybridization (ISH) results and 2) targetable with

ADCs like T-DXd. This category is now being defined as “HER2-low”

to distinguish it from true HER2-negative (IHC score=0) breast

cancers. This distinction has become a crucial aspect in the

metastatic breast cancer treatment paradigm after the results of the

DESTINY-Breast04 were published. (20) The results showed that

compared to the physician’s choice of chemotherapy, T-DXd
TABLE 1 Any grade and grade ≥ 3 adverse events associated with T-DXd.

ADC Target Adverse events

Any Grade Grade ≥3

Trastuzumab
deruxtecan

HER2 Nausea
Vomiting
Constipation
Decreased appetite
Diarrhea
Constipation
Fatigue
Alopecia
Anemia
Neutropenia
Leukopenia
Thrombocytopenia

Neutropenia
Anemia
Nausea
Leukopenia
Lymphopenia
Fatigue
T-DXd, Trastuzumab deruxtecan; HER2, Human epidermal growth factor receptor 2.
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significantly improved progression-free survival (PFS) (9.9 months vs.

5.1 months, hazard ratio [HR] for disease progression or death=0.50,

p<0.001; T-DXd vs. chemotherapy) and OS (23.4 months vs. 16.8

months, HR for death=0.64, p=0.001; T-DXd vs. chemotherapy) in

patients with HER2-low breast cancers. This population included both

HR-positive and HR-negative breast cancers. In HR-positive, HER2-

low patients, constituting nearly 90% of the trial participants, the

median PFS with T-DXd and physician’s choice of chemotherapy was

10.1 months and 5.4 months (HR for disease progression or

death=0.51, p<0.001), respectively. The OS in the T-DXd and

chemotherapy groups was 23.9 months and 17.5 months (HR for

death=0.64, p=0.03), respectively. (20)

Thus, the results of this trial and the recognition of “HER2-low”

expression as a targetable category have redefined the molecular

profiling of breast cancer and caused a paradigm shift in

its management.

Although initially developed to target cancers overexpressing

HER2, T-DXd is also effective in HER2-low breast cancers, unlike

the other HER2-targeting therapy, T-DM1. The efficacy of T-DXd

in HER2-low breast cancers has been attributed to the ‘bystander

effect’. This mechanism refers to the ability of T-DXd to deliver its

cytotoxic payload (deruxtecan) to the HER2-expressing target cells

and subsequently to the neighboring cells as well, irrespective of

their HER2 expression level.Click or tap here to enter text. (21, 22)

Translating clinical trial data to real-world scenarios involves

considering regional perspectives (healthcare infrastructure,

regulatory framework, treatment availability, etc.), cultural beliefs

(attitudes and perceptions towards treatments), and demographic

factors (socioeconomic status, genetic predispositions, etc.), all of

which influence treatment decisions and outcomes. As additional

clinical trial and real-world data on T-DXd emerge, particularly its

role in treating HER2-low breast cancer, establishing a UAE-specific

consensus among oncologists on practical treatment considerations

and management of associated toxic effects can foster knowledge

sharing and informed decision-making. It can help identify the right

candidates for T-DXd treatment and facilitate its integration in the

HER2-positive and HER2-low metastatic breast cancer treatment

algorithm.Most importantly, a regional consensus based on collective

expertise can assist oncologists in effectively monitoring, identifying,

and managing the adverse effects associated with T-DXd, ensuring

that patients most likely to benefit from the therapy are not deprived

of it due to unwarranted toxicity concerns.
2 Methods

2.1 Establishing a consensus on effective
monitoring and management of adverse
effects associated with T-DXd

Establishing a consensus can ensure that regional perspectives,

including considerations related to the healthcare system framework

and the unique characteristics of the local patient population, are

considered while tailoring treatment and managing adverse effects

(AEs) associated with newly approved treatments like T-DXd.

With this objective, an expert panel comprising 8 oncologists from
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the United Arab Emirates (UAE) met on January 29, 2024, in Dubai

(UAE) to explore the current practices and share their clinical

experiences with T-DXd. Experts with extensive experience in breast

cancer management and from diverse healthcare backgrounds (public

and private healthcare settings) were selected to participate in this

panel. All members of the panel conducted a thorough literature search

on the most recent findings related to T-DXd, enabling them to

combine the latest evidence with their own clinical experience during

the panel discussion. Based on the extensive discussion during this

meeting, a survey questionnaire focusing on the place of T-DXd in the

treatment algorithm and the management of its adverse effects was

designed to establish a consensus among the panelists on their

approach in this regard.
2.2 Survey design, methodology,
and analysis

A modified Delphi survey comprising 24 questions on T-DXd

practical treatment considerations and specific adverse effect

monitoring and management was emailed to all the panel

members. All questions except one were dichotomous, requiring

the panelists to answer “yes” or “no.” One question was a ranking

question. The questionnaire was designed in a dichotomous (yes/

no) format to keep it simple, focused and unambiguous. It was

ensured that the questionnaire encompassed aspects in the

monitoring and management of T-DXd-related adverse effects

that may be overlooked or underemphasized. A stringent,

predetermined consensus criterion of >80% agreement was set

(consensus was considered achieved if >80% of the panelists

voted “yes” on the 23 dichotomous questions). The panelists

agreed that disagreements, if any, would be resolved via a second

round of discussion and Delphi survey.
3 Results

3.1 Survey results

Voting on the survey questions was anonymously conducted

using Google Forms, allowing the experts to freely express their

opinions without feeling compelled to align with the majority.

Based on the predefined criteria, a consensus was achieved on all

23 questions (see Tables 2–6), eliminating the need for a second

round of voting. Herein, we elaborate on the rationale for our

responses to the survey questions based on published evidence and

our clinical expertise.
3.2 General T-DXd
treatment considerations

Studies suggest that the clinicopathologic features of breast

cancer in Arab patients vary from those seen in the Western

patient population and are characterized by early onset of disease,

more advanced stage, higher rate of HER2 amplification, and
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possibly a different somatic mutational profile. (2, 23, 24) Data on

the clinicopathologic features specific to the UAE patient

population are limited. A study assessing 94 women with breast

cancer from the UAE found that 83% of them had invasive ductal

carcinoma and were HER2-positive. (2, 25)

Treatment decisions must be guided by international clinical

practice guidelines and evidence from clinical trials. In line with the

National Comprehensive Cancer Network (NCCN) guidelines for

breast cancer treatment, a consensus was achieved by the panelists

regarding the overall treatment approach they would use with T-

DXd, including its place on the treatment algorithm for HER2-

positive, HR-positive/HER2-low, and HR-negative/HER2-low breast

cancers (see Table 2). (26) However, it is crucial to recognize that

these decisions cannot be generalized. Personalized approaches based

on prior lines of systemic therapy, including neoadjuvant and

adjuvant therapies, would have to be used on a case-by-case basis.

In the HER2-positive patient cohort, the panelists agreed that

T-DXd could be considered as a second-line option post-

progression on the standard first-line taxane plus trastuzumab/

pertuzumab treatment. (26)

In the HR-positive/HER2-low cohort, all the panelists agreed

(see Table 2) with the treatment algorithm (see Figure 1A) derived

based on the NCCN guidelines and published clinical trial evidence.

They agreed that T-DXd could be considered in the second-line

setting in endocrine-refractory patients with HR-positive/HER2-
Frontiers in Oncology 04
low breast cancer who have received at least one prior line of

chemotherapy in the metastatic setting or whose disease recurred

during or within 6 months of completing adjuvant chemotherapy.

Additional lines of chemotherapy or clinical trial enrolment can be

considered post-progression on second-line treatment. Although

the TROPiCS-02 trial findings have also led to the approval of SG in

this setting, the panelists unanimously agreed with preferring T-

DXd over SG based on the PFS and OS outcomes of the DESTINY-

Breast04 trial. (20, 27, 28) Additionally, the panelists noted that as

the patient population enrolled in the DESTINY-Breast04 trial was

less pretreated than that of TROPiCS-02, prioritizing T-DXd over

SG in this setting is preferable. (20, 27)

The results of the ASCENT trial have paved the way for the

approval of SG in the treatment of unresectable locally advanced or

metastatic triple-negative breast cancer (TNBC) who have received

2 or more prior systemic therapies, with at least one for metastatic

disease. (29, 30) Thus, in patients with HR-negative/HER2-low

breast cancers who have progressed after first-line pembrolizumab/
TABLE 3 Panel consensus on the management of nausea, vomiting and
diarrhea associated with T-DXd treatment.

% of panelists
voting “Yes”

Was consensus
achieved?

Nausea and Vomiting

1 Do you agree that
netupitant/palonosetron
can be given two hours
before T-DXd treatment,
followed by a steroid, to
prevent the symptoms of
nausea and vomiting?

100 Yes

2 Do you agree that
olanzapine should be
considered if a patient
continues to suffer from
nausea after taking
netupitant/ palonosetron
and steroids?

100 Yes

3 Anxiolytic drugs can be
given along with
treatment with T-DXd if
needed. Do you agree?

100 Yes

4 Patients must be informed
about the possibility of
nausea and vomiting
before starting the
treatment. This will
prevent panic and
emergency visits unless
there is severe vomiting.
Do you agree with
this recommendation?

100 Yes

Diarrhea

1 Do you agree that
diarrhea is not much of a
concern for patients
treated with T-DXd in
clinical practice?

100 Yes
T-DXd, Trastuzumab deruxtecan.
TABLE 2 Panel consensus on T-DXd treatment approach and its
positioning in the HR-positive/HER2-low and HR-negative/HER2-low
breast cancer treatment algorithms.

% of panelists
voting “Yes”

Was consensus
achieved?

1 Do you agree that the
response to T-DXd is
optimal when used in
earlier lines of therapy?

100 Yes

2 Do you agree that in
patients with HER2-
positive breast cancer, T-
DXd should be considered
in the second line for
eligible patients?

100 Yes

3 Do you agree with the
suggested algorithm for
HR-positive/HER2-low
breast cancer patients
shown in Figure 1A?

100 Yes

4 Do you agree with the
suggested algorithm for
HR-negative/HER2-low
breast cancer patients
shown in Figure 1B?

87.5 Yes

5 Do you agree that there is
a need for more data on
the sequence of ADCs and
which other ADCs should
be used after treatment
with an ADC?

100 Yes
T-DXd, Trastuzumab deruxtecan; HR, Hormone receptor; HER2, Human epidermal growth
factor receptor 2; ADC, Antibody-drug conjugate.
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chemotherapy, poly ADP-ribose polymerase inhibitors (PARPi) or

systemic chemotherapy, both T-DXd and SG may be considered in

the second-line setting as detailed within the NCCN guidelines.

However, the absence of a head-to-head comparison between these

two ADC alternatives makes choosing one over the other

challenging and complicates treatment decisions. Based on the

published evidence available so far and their expert opinions,

seven of eight panelists (87.5%) would consider treatment with T-

DXd before SG in HR-negative/HER2-low patients (see Table 2),

and they agree with the suggested treatment algorithm for HR-

negative/HER2-low breast cancers shown in Figure 1B. Although

based on the predefined criteria consensus was achieved on the

proposed treatment algorithm, one panelist did not agree as

according to this panelist, the data for the use of SG post-first-

line chemotherapy in HR-negative/HER2-low patients are

convincing to consider SG before T-DXd in this patient cohort.
3.3 T-DXd: specific adverse effect
monitoring and management

All the panelists were requested to specify the T-DXd-associated

adverse effects they found most challenging to manage to help

identify the unique concerns and priorities of oncologists from the

UAE. Of the eight panelists, five identified pulmonary toxicity/

interstitial lung disease (ILD) as the most challenging adverse effect

to manage. Additionally, other adverse effects the panelists usually

found challenging to manage included fatigue, nausea, and

vomiting. The panelists agreed that hematological toxicities, T-

DXd-related neutropenia, and stomatitis can be managed with

appropriate supportive therapies.
3.4 Gastrointestinal adverse effects

Gastrointestinal adverse effects commonly observed with

T-DXd include nausea, vomiting, diarrhea, and constipation.
Frontiers in Oncology 05
Among these, nausea is the most frequently reported adverse

effect, observed in approximately 70% of patients, while the

incidence of vomiting is around 40%. (31) Although classified

as having moderate emetogenic potential based on the clinical
TABLE 5 Panel consensus on the management of interstitial lung
disease/pneumonitis associated with T-DXd treatment.

Interstitial Lung
Disease (ILD)

% of panelists
voting “Yes”

Was consensus
achieved?

1 Should a baseline CT be a
prerequisite for all patients
before starting T-DXd
treatment to confirm that
the patients have no
current, suspected, or
prior history of ILD/
pneumonitis or significant
pulmonary disease?

100 Yes

2 Do you agree that
asymptomatic grade 1
ILD/pneumonitis is
challenging to detect, and
physicians should be
vigilant about the side
effects to prevent a delay
in diagnosis?

100 Yes

3 As per your clinical
practice, do you agree on
thorough history-taking to
ascertain whether patients
have trouble climbing
stairs or are experiencing
other
respiratory symptoms?

100 Yes

4 Do you agree that patients
should be educated about
the signs and symptoms of
ILD/pneumonitis and T-
DXd-related AEs?

100 Yes

5 Do you agree that CT
scans are an important
radiological modality to
assess abnormalities and
disease progression and
that patients should
undergo regular CT scans
after starting treatment
with T-DXd?

100 Yes

6 Do you agree a
multidisciplinary approach
should be implemented,
with effective collaboration
between radiologists,
pulmonologists, and the
treating physicians?

100 Yes

7 For grade 1 ILD/
pneumonitis, T-DXd
should be withheld until
the adverse event is fully
resolved to grade 0;
followed by rechallenge
with T-DXd. Do
you agree?

100 Yes
T-DXd, Trastuzumab deruxtecan; CT, Computed tomography; deruxtecan; ILD, Interstitial
lung disease; AEs, Adverse effects.
TABLE 4 Panel consensus on the management of alopecia associated
with T-DXd treatment.

% of panelists
voting “Yes”

Was consensus
achieved?

Alopecia

1 Do you agree that the hair
loss caused by T-DXd
treatment in HER2-
positive and HER2-low
patients is temporary and
that the hair grows
back eventually?

100 Yes

2 Do you agree that
alopecia is not a major
issue for patients in the
metastatic setting, as they
are aware of the potential
hair loss?

100 Yes
T-DXd, Trastuzumab deruxtecan; HER2, Human epidermal growth factor receptor 2.
frontiersin.org

https://doi.org/10.3389/fonc.2024.1443962
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Dawoud et al. 10.3389/fonc.2024.1443962

Frontiers in Oncology 06
trial data, the NCCN Antiemesis 2024 guidelines have

recategorized T-DXd as being highly emetogenic, underscoring

the importance of an effective antiemetic prophylactic regimen.

(32, 33)

Although nausea/vomiting is reported frequently with T-DXd

treatment, in the panelists’ clinical experience, it can be effectively

managed with dexamethasone and antiemetics like netupitant, a

neurokinin-1 receptor antagonist (NK1 RA), and palonosetron, a

serotonin (5-HT3) inhibitor. Based on the 2024 NCCN antiemesis

guidelines, the panel agreed that administering netupitant/

palonosetron two hours before T-DXd treatment, followed by

dexamethasone, can effectively alleviate the symptoms of nausea and

vomiting. The panel also recommended including olanzapine in the

antiemetic regimen of patients who continue to suffer from nausea/

vomiting despite netupitant/palonosetron and dexamethasone

treatment. Additionally, an anxiolytic agent can be considered in

patients at risk for anticipatory nausea/vomiting. (32) The panel also

recommended informing patients about the possibility of nausea/

vomiting before initiating treatment as it will help them better

manage their expectations and reduce their anxiety and fear

(See Table 3).

Diarrhea (any grade) was observed in 32% of the patients in the

DESTINY-Breast03 trial and 22.4% of the patients in the

DESTINY-Breast04 trial. (16, 20) On the other hand, it was one

of the most frequent treatment-emergent AEs associated with SG

treatment. In the TROPiCS-02 trial, diarrhea (any grade) was

observed in 62% of the trial participants treated with SG

compared to 23% of those treated with chemotherapy. (27)

Unlike with SG, the panel members do not consider diarrhea a

significant concern with T-DXd treatment, and it can be managed

on a case-by-case basis (See Table 3).
TABLE 6 Panel consensus on the management of fatigue associated
with T-DXd treatment.

% of panelists
voting “Yes”

Was consensus
achieved?

Fatigue

1 Do you agree that the
possible underlying causes
of fatigue, such as anemia,
psychological conditions,
etc., should be assessed?

100 Yes

2 Do you agree that dose
reduction helps reduce
fatigue and should be
considered because
treatment is long-term?

100 Yes

3 Do you agree that effective
patient counseling is
important when starting
T-DXd therapy, and that
patients should be
educated that treatment
may cause fatigue in the
first cycle and patients
may get used to it in the
subsequent cycles?

100 Yes

4 Is it important to have a
good support network to
handle problems such as
fatigue, and low-intensity
exercises and activities
such as yoga and
acupuncture can be
proposed to help
combat fatigue?

87.5 Yes
T-DXd, Trastuzumab deruxtecan.
FIGURE 1

(A, B) T-DXd, Trastuzumab deruxtecan; HR, Hormone receptor; HER2, Human epidermal growth factor receptor 2; PDL1, Programmed death ligand
1; PIK3CA, phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; BRCA1/2, Breast cancer gene 1 and 2.
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3.5 Alopecia

Alopecia is a frequent but usually temporary adverse effect

associated with T-DXd treatment. (34) In the DESTINY-Breast03

and DESTINY-Breast04 trials, alopecia was observed in around

40% of T-DXd-treated patients. It was the third most frequent

treatment-emergent adverse effect in both these trials. (16, 20)

While studies have shown scalp hypothermia reduces the risk of

alopecia associated with chemotherapy, its efficacy in T-DXd-

associated alopecia is not known. (35)

Although alopecia does not affect patients’ physical health, the

panel acknowledges that it can adversely impact their psychological

and emotional well-being. The panelists recommend counseling

patients and providing a supportive environment to address their

concerns. They may be offered scalp cooling devices or minoxidil

treatment to manage alopecia. However, acknowledging that there is

no high-level published literature or surveys on what symptoms matter

the most to the patients in the UAE, the panelists do not consider

alopecia as a major concern for metastatic breast cancer patients in the

country. Moreover, most of them have already experienced alopecia

from prior exposure to chemotherapy (see Table 4).
3.6 Interstitial lung disease/pneumonitis

Drug-induced interstitial lung disease (ILD) or pneumonitis

associated with several anticancer therapies is a serious adverse

effect that warrants proactive monitoring and prompt treatment to

prevent progression to life-threatening complications. ILD has been

reported with several classes of anticancer therapies, including

chemotherapy, tyrosine kinase inhibitors (TKIs), mammalian

target of rapamycin (mTOR) inhibitors, immune checkpoint

inhibitors (ICIs), and ADCs, with an incidence rate ranging from

0.4% to 54%. (36) In the DESTINY-Breast03 and DESTINY-

Breast04 trials, the incidence of adjudicated drug-induced ILD

was 15% and 12.1% of patients treated with T-DXd, respectively,

with most cases being classified as either grade 1 or 2. (16, 20)

A pooled analysis of 9 phase I and II T-DXd monotherapy

studies that included 1150 heavily pretreated patients with breast,

gastric, lung, colorectal, and other cancers revealed an overall

incidence of adjudicated ILD/pneumonitis to be 15.4%, with most

cases being categorized as low-grade and a median onset time of 5.4

months. This analysis by Powell et al. also showed that patients

likely to develop ILD/pneumonitis usually tend to develop it within

12 months from the first T-DXd dose. Although this pooled analysis

suggests a favorable benefit-risk ratio, identifying patients at an

increased risk of ILD/pneumonitis is essential, and additional

studies elucidating the risk factors that may predispose patients to

this complication are needed. (37)

All the panelists agreed that baseline computed tomography

(CT) imaging is a prerequisite for all patients before initiating T-

DXd treatment. CT scans must also be conducted at periodic

intervals during treatment with T-DXd to evaluate the

development of any abnormalities. CT chest scans must ideally be

done at no more than a 12-week interval. Patients should have
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access to chest imaging without significant delays if they complain

of respiratory symptoms. The panelists also recommend a

multidisciplinary approach among radiologists, pulmonologists,

and oncologists to ensure radiological signs of ILD/pneumonitis

are not missed and ILD is treated optimally. This approach is crucial

to prevent the progression of grade 1 ILD to a higher grade.

Additionally, detailed history must be collected to assess

patients’ respiratory health, and they must be educated to watch

for any signs/symptoms of ILD/pneumonitis. The panelists also

agreed that grade 1 ILD/pneumonitis is challenging to detect as it is

asymptomatic, and oncologists must be vigilant to identify any

potential signs to ensure early detection and intervention. T-DXd

treatment must be withheld if grade 1 ILD/pneumonitis is

diagnosed, and rechallenge may be considered only after its

complete resolution (See Table 5).
3.7 Fatigue

The Common Terminology Criteria for Adverse Events

(CTCAE) published by the US Department of Health and Human

Services defines fatigue as “A disorder characterized by a state of

generalized weakness with a pronounced inability to summon

sufficient energy to accomplish daily activities.” According to the

CTCAE, grade 1 fatigue is relieved by rest, whereas grade 3 fatigue

persists even after rest, causing limitations in self-care activities of

daily living like bathing, dressing/undressing, eating, using the

toilet, taking medications, etc. (38) In the DESTINY-Breast03 and

DESTINY-Breast04 trials, 31% and 47.7% of patients experienced

any grade fatigue, and grade ≥ 3 fatigue was reported by 6% and

7.5% of patients in these respective trials. (16, 20)

Fatigue is highly prevalent in the metastatic setting and may be

attributed to multiple factors, including direct effects of cancer

progression and anticancer treatment side effects. (39) Multiple

genetic, psychosocial, and behavioral factors that may increase the

risk of fatigue have been identified. They include single-nucleotide

polymorphisms (SNPs) in inflammation-related genes, pre-

treatment fatigue, depression, sleep disturbances, loneliness,

physical inactivity, and elevated body mass index (BMI). (40)

Specific personality traits can cause individuals to experience

fatigue differently, thus making its assessment highly subjective.

(39) Also, it is often underestimated by patients rationalizing it as an

inevitable consequence of the cancer or its treatment, and

sometimes even by physicians who may focus more on the other

acute symptoms and downplay the impact of fatigue. (41)

All the panelists agreed that fatigue significantly impacts cancer

patients’ quality of life, and identifying and addressing any

underlying potentially treatable causes of fatigue, wherever

feasible, is crucial. The panelists also suggested T-DXd dose

reduction as an option in patients with severe fatigue, considering

that it is a long-term treatment that necessitates balancing efficacy

with tolerability. The panelists agreed that counseling patients about

all aspects of T-DXd therapy, including potential adverse effects,

can help them better manage their expectations and develop coping

strategies to manage fatigue. Additionally, providing patients with a
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robust support network can help alleviate the burden of fatigue.

Seven of eight (87.5%) panelists agreed that patients may benefit

from incorporating low-intensity exercises like yoga into their daily

routines. In some instances, alternative therapies like acupuncture

may also be suggested. These non-pharmacological approaches may

be utilized to provide additional support to patients in their efforts

to combat fatigue (see Table 6).
4 Discussion

The development of ADCs has opened up several avenues to

target cytotoxic payload directly to specific antigen-expressing cancer

cells, thus allowing the personalization of treatment approaches based

on the molecular profiles of the cancer. ADCs approved so far target

antigens overexpressed by cancer cells, such as HER2. However,

ongoing research suggests the potential for utilizing antigens

expressed by other components of the tumor microenvironment,

such as cancer-associated fibroblasts and extracellular matrix, thereby

significantly broadening the therapeutic capabilities of ADCs. (14, 42)

Exciting possibilities are anticipated in ADC therapy as our

understanding of the ADC mechanism of action increases, novel

targets are identified, and threshold target levels required for ADC

effectiveness are established. As the landscape of ADC therapy

evolves, physicians must learn to navigate the different treatment

options to select the one that is most likely to be effective while

managing the associated toxic effects.

The evolution of T-DXd from a primarily HER2-targeting

ADC to one that is also effective against HER2-low cancers

represents a significant breakthrough for chemo-refractory HR-

negative and HR-positive/HER2-negative breast cancers that fit

the HER2-low category and previously had limited therapeutic

options. (16, 20, 43) Moreover, an ongoing DESTINY-Breast06

trial is evaluating the efficacy of T-DXd following one or more

lines of endocrine therapy in breast cancers with an “ultra-low”

level of HER2 expression categorized by IHC > 0 < 1+; IHC 0 no

membrane staining. (44–46)

As T-DXd transitions from the highly controlled clinical trial

setting to the real world, and its use extends from HER2-positive to

HER2-low and may be HER2-ultra low metastatic breast cancer

patients (depending on the results of the DESTINY-Breast06 trial),

physicians must remain vigilant in monitoring the associated

adverse effects and managing them effectively to optimize

treatment benefits. (44) The primary goal of conducting this

survey was to gather insights from a panel of UAE-based

oncologists into the regional perspectives concerning T-DXd

treatment and its adverse effects.

The clinical trial evidence supports the use of T-DXd in the

second-line setting for metastatic HER2-positive breast cancer

patients post-progression on taxane plus trastuzumab/

pertuzumab. (16, 17) In the endocrine-refractory HR-positive/

HER2-low breast cancer patients, T-DXd can be considered in

the second-line setting post-progression on chemotherapy. (20, 47)

T-DXd is also approved for the treatment of HR-negative/HER2-

low breast cancer post-progression on chemotherapy. (47)
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However, in this setting, the optimal sequence of the ADCs —

T-DXd and SG — remains uncertain in this patient cohort due to

the lack of head-to-head comparative studies assessing their safety

and efficacy. Additional studies are warranted to address this

knowledge gap. In the interim, there was a consensus to prefer T-

DXd over SG in the second-line setting in this patient cohort.

Fatigue and ILD/pneumonitis were identified as the most

challenging T-DXd-associated adverse effects to manage in the

UAE metastatic breast cancer patient population. Diagnosing the

precise cause(s) of fatigue is difficult because of its highly subjective

nature, multifactorial etiology, and absence of specific diagnostic

tests. Nevertheless, due to its adverse impact on patients’ quality of

life, it is crucial to inform patients about the possibility of

experiencing fatigue, conduct thorough medical evaluations,

address the underlying causes, wherever feasible, and suggest

non-pharmacological strategies to cope with fatigue.

While ILD/pneumonitis is a serious safety concern associated

with T-DXd, proactive monitoring, diagnosis, and treatment with

the support of a multidisciplinary team comprising oncologists,

pulmonologists, and radiologists can mitigate this risk. Educating

patients to recognize and promptly report symptoms of ILD/

pneumonitis can facilitate diagnosis. (48, 49) The identification of

predictive biomarkers is urgently needed to assess ILD risk,

enabling stratification of patients based on their risk level and

customization of monitoring and management strategies

accordingly. (48) Current evidence suggests a rechallenge with T-

DXd should be considered only after the complete resolution of

grade 1 ILD. (45, 48, 49) According to the prescribing instructions,

permanent discontinuation of T-DXd is recommended in all

patients diagnosed with grade 2 or higher ILD. (50) Studies

evaluating the risks and benefits of rechallenging in this patient

population and identifying potential predictors for ILD recurrence

can assist in informed clinical decision-making.
5 Conclusions

The findings of this study indicate that the T-DXd treatment

approach used by oncologists in the UAE is consistent with the

international guideline recommendations. The survey conducted in

this study did not identify any novel safety concerns associated with

T-DXd in the UAE patient population. Fatigue was recognized as

the most bothersome symptom and one that is challenging to

manage. ILD/pneumonitis is a serious adverse effect that warrants

proactive and multidisciplinary management strategies. Other T-

DXd-associated adverse effects like nausea, vomiting, hematological

toxicities, neutropenia, and stomatitis can be managed with

appropriate therapies.

The results of this survey have laid the foundation for

developing more comprehensive, UAE-specific protocols that

multidisciplinary teams can use to monitor and manage T-DXd-

associated adverse effects. Implementing these protocols can help

prevent unnecessary treatment discontinuation and ensure patients

receive the full benefit of T-DXd treatment while minimizing the

risk of adverse effects.
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27. Rugo HS, Bardia A, Marmé F, Cortés J, Schmid P, Loirat D, et al. Overall survival
with sacituzumab govitecan in hormone receptor-positive and human epidermal
growth factor receptor 2-negative metastatic breast cancer (TROPiCS-02): a
randomised, open-label, multicentre, phase 3 trial. Lancet. (2023) 402:1423–33.
doi: 10.1016/S0140-6736(23)01245-X

28. US FDA. FDA approves sacituzumab govitecan-hziy for HR-positive breast
cancer (2023). Available online at: https://www.fda.gov/drugs/resources-information-
approved-drugs/fda-approves-sacituzumab-govitecan-hziy-hr-positive-breast-cancer
(Accessed April 9, 2024).

29. US FDA. FDA grants regular approval to sacituzumab govitecan for triple-
negative breast cancer (2021). Available online at: https://www.fda.gov/drugs/
resources-information-approved-drugs/fda-grants-regular-approval-sacituzumab-
govitecan-triple-negative-breast-cancer (Accessed April 9, 2024).

30. Bardia A, Hurvitz SA, Tolaney SM, Loirat D, Punie K, Oliveira M, et al. Sacituzumab
govitecan in metastatic triple-negative breast cancer. New Engl J Med. (2021) 384:1529–41.
doi: 10.1056/NEJMoa2028485

31. Schlam I, Tolaney SM, Tarantino P. How I treat HER2-low advanced breast
cancer. Breast. (2023) 67:116–23. doi: 10.1016/j.breast.2023.01.005

32. National Comprehensive Cancer Network. NCCN clinical practice guidelines in
oncology: antiemesis (2024). Available online at: https://www.nccn.org/professionals/
physician_gls/pdf/antiemesis.pdf (Accessed April 10, 2024).

33. Chiu JWY, Lee SC, Ho JCM, Park Y, Chao T, Kim S, et al. Clinical guidance on
the monitoring and management of trastuzumab deruxtecan (T-DXd)-related adverse
events: insights from an asia-pacific multidisciplinary panel. Drug Saf. (2023) 46:927–
49. doi: 10.1007/s40264-023-01328-x

34. Rugo HS, Bianchini G, Cortes J, Henning JW, Untch M. Optimizing treatment
management of trastuzumab deruxtecan in clinical practice of breast cancer. ESMO
Open. (2022) 7:100553. doi: 10.1016/j.esmoop.2022.100553
Frontiers in Oncology 10
35. Rugo HS, Voigt J. Scalp hypothermia for preventing alopecia during
chemotherapy. A systematic review and meta-analysis of randomized controlled
trials. Clin Breast Cancer. (2018) 18:19–28. doi: 10.1016/j.clbc.2017.07.012

36. Dai Hp, Ma F, Ren Yh, Chen Ss, Li Yq. Expert consensus on the diagnosis and
treatment of anticancer drug-induced interstitial lung disease. Curr Med Sci. (2023)
43:1–12. doi: 10.1007/s11596-022-2693-2

37. Powell CA, Modi S, Iwata H, Takahashi S, Smit EF, Siena S, et al. Pooled analysis
of drug-related interstitial lung disease and/or pneumonitis in nine trastuzumab
deruxtecan monotherapy studies. ESMO Open. (2022) 7:100554. doi: 10.1016/
j.esmoop.2022.100554

38. U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES. Common
terminology criteria for adverse events (CTCAE) version 5.0 (2017). Available online
at: https://ctep.cancer.gov/protocoldevelopment/electronic_applications/docs/
CTCAE_v5_Quick_Reference_5x7.pdf (Accessed April 13, 2024).

39. Bardwell WA, Ancoli-Israel S. Breast cancer and fatigue. Sleep Med Clin. (2008)
3:61–71. doi: 10.1016/j.jsmc.2007.10.011

40. Bower JE. Cancer-related fatigue—mechanisms, risk factors, and treatments. Nat
Rev Clin Oncol. (2014) 11:597–609. doi: 10.1038/nrclinonc.2014.127

41. Horneber M, Fischer I, Dimeo F, Rüffer JU, Weis J. Cancer-related fatigue. Dtsch
Arztebl Int. (2012) 109 (9), 161–171. doi: 10.3238/arztebl.2012.0161

42. Xiao Y, Yu D. Tumor microenvironment as a therapeutic target in cancer.
Pharmacol Ther. (2021) 221:107753. doi: 10.1016/j.pharmthera.2020.107753

43. Nicolò E, Boscolo Bielo L, Curigliano G, Tarantino P. The HER2-low revolution
in breast oncology: steps forward and emerging challenges. Ther Adv Med Oncol.
(2023) 15:175883592311528. doi: 10.1177/17588359231152842

44. Bardia A, Barrios C, Dent R, Hu X, O’Shaughnessy J, Yonemori K, et al. Abstract
OT-03-09: Trastuzumab deruxtecan (T-DXd; DS-8201) vs investigator’s choice of
chemotherapy in patients with hormone receptor-positive (HR+), HER2 low metastatic
breast cancer whose disease has progressed on endocrine therapy in the metastatic
setting: A randomized, global phase 3 trial (DESTINY-Breast06). Cancer Res. (2021) 81:
OT–03-09-OT-03-09. doi: 10.1158/1538-7445.SABCS20-OT-03-09

45. Yang C, Brezden-Masley C, Joy AA, Sehdev S, Modi S, Simmons C, et al.
Targeting HER2-low in metastatic breast cancer: an evolving treatment paradigm. Ther
Adv Med Oncol. (2023) 15:175883592311754. doi: 10.1177/17588359231175440

46. Bardia A, Viale G. HER2-low breast cancer—Diagnostic challenges and
opportunities for insights from ongoing studies: A podcast. Target Oncol. (2023)
18:313–9. doi: 10.1007/s11523-023-00964-8

47. US FDA. FDA approves fam-trastuzumab deruxtecan-nxki for HER2-low breast
cancer (2022). Available online at: https://www.fda.gov/drugs/resources-information-
approved-drugs/fda-approves-fam-trastuzumab-deruxtecan-nxki-her2-low-breast-
cancer (Accessed April 25, 2024).

48. Wekking D, Porcu M, Pellegrino B, Lai E, Mura G, Denaro N, et al. Multidisciplinary
clinical guidelines in proactive monitoring, early diagnosis, and effective management of
trastuzumab deruxtecan (T-DXd)-induced interstitial lung disease (ILD) in breast cancer
patients. ESMO Open. (2023) 8:102043. doi: 10.1016/j.esmoop.2023.102043

49. Swain SM, Nishino M, Lancaster LH, Li BT, Nicholson AG, Bartholmai BJ,
et al. Multidisciplinary clinical guidance on trastuzumab deruxtecan (T-DXd)–
related interstitial lung disease/pneumonitis—Focus on proactive monitoring,
diagnosis, and management. Cancer Treat Rev. (2022) 106:102378. doi: 10.1016/
j.ctrv.2022.102378

50. US FDA. ENHERTU® (fam-trastuzumab deruxtecan-nxki): HIGHLIGHTS OF
PRESCRIBING INFORMATION . Available online at: https://www.accessdata.fda.gov/
drugsatfda_docs/label/2022/761139s021lbl.pdf (Accessed April 23, 2024).
frontiersin.org

https://seer.cancer.gov/statfacts/html/breast-subtypes.html
https://doi.org/10.1056/NEJMoa2203690
https://doi.org/10.1016/j.pharmthera.2017.07.013
https://doi.org/10.3390/ijms24098206
https://doi.org/10.1016/S1470-2045(13)70165-7
https://doi.org/10.1002/onco.13916
https://doi.org/10.2147/IJWH.S266335
https://doi.org/10.6004/jnccn.2023.0031
https://doi.org/10.1016/S0140-6736(23)01245-X
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-sacituzumab-govitecan-hziy-hr-positive-breast-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-sacituzumab-govitecan-hziy-hr-positive-breast-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-regular-approval-sacituzumab-govitecan-triple-negative-breast-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-regular-approval-sacituzumab-govitecan-triple-negative-breast-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-regular-approval-sacituzumab-govitecan-triple-negative-breast-cancer
https://doi.org/10.1056/NEJMoa2028485
https://doi.org/10.1016/j.breast.2023.01.005
https://www.nccn.org/professionals/physician_gls/pdf/antiemesis.pdf
https://www.nccn.org/professionals/physician_gls/pdf/antiemesis.pdf
https://doi.org/10.1007/s40264-023-01328-x
https://doi.org/10.1016/j.esmoop.2022.100553
https://doi.org/10.1016/j.clbc.2017.07.012
https://doi.org/10.1007/s11596-022-2693-2
https://doi.org/10.1016/j.esmoop.2022.100554
https://doi.org/10.1016/j.esmoop.2022.100554
https://ctep.cancer.gov/protocoldevelopment/electronic_applications/docs/CTCAE_v5_Quick_Reference_5x7.pdf
https://ctep.cancer.gov/protocoldevelopment/electronic_applications/docs/CTCAE_v5_Quick_Reference_5x7.pdf
https://doi.org/10.1016/j.jsmc.2007.10.011
https://doi.org/10.1038/nrclinonc.2014.127
https://doi.org/10.3238/arztebl.2012.0161
https://doi.org/10.1016/j.pharmthera.2020.107753
https://doi.org/10.1177/17588359231152842
https://doi.org/10.1158/1538-7445.SABCS20-OT-03-09
https://doi.org/10.1177/17588359231175440
https://doi.org/10.1007/s11523-023-00964-8
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-fam-trastuzumab-deruxtecan-nxki-her2-low-breast-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-fam-trastuzumab-deruxtecan-nxki-her2-low-breast-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-fam-trastuzumab-deruxtecan-nxki-her2-low-breast-cancer
https://doi.org/10.1016/j.esmoop.2023.102043
https://doi.org/10.1016/j.ctrv.2022.102378
https://doi.org/10.1016/j.ctrv.2022.102378
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/761139s021lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/761139s021lbl.pdf
https://doi.org/10.3389/fonc.2024.1443962
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Monitoring and management of adverse effects associated with trastuzumab deruxtecan: a UAE-specific consensus
	1 Introduction
	2 Methods
	2.1 Establishing a consensus on effective monitoring and management of adverse effects associated with T-DXd
	2.2 Survey design, methodology, and analysis

	3 Results
	3.1 Survey results
	3.2 General T-DXd treatment considerations
	3.3 T-DXd: specific adverse effect monitoring and management
	3.4 Gastrointestinal adverse effects
	3.5 Alopecia
	3.6 Interstitial lung disease/pneumonitis
	3.7 Fatigue

	4 Discussion
	5 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


