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To the Editor,

Ado-trastuzamab emtansine (T-DMI1) is an anti-
body-drug conjugate (ADC) approved for the sec-
ond-line treatment of HER2-positive (HER2+)
metastatic breast cancer. This agent is in clinical
trials for use in first-line metastatic disease, adjuvant
and neoadjuvant treatment due to the superior
efficacy with reduced toxicity demonstrated in the
pivotal trial [1]. The mechanisms of action involve
binding of the monoclonal antibody to HER2 on the
cell surface to inhibit HER2 receptor signaling,
HER?2 shedding and triggering of the antibody-de-
pendent cell-mediated cytotoxicity (ADCC) immune
response. Once bound, the compound is internalized
via endocytosis and is degraded inside the tumor to
release emtansine or DM1, which binds to microtu-
bules and inhibits polymerization causing cell-cycle
arrest and death [2-4].

The most common adverse drug reactions (ADR)
in early clinical trials of T-DM1 were nausea, fatigue,
musculoskeletal pain, thrombocytopenia, increased
transaminases, headache, and constipation [1].
Additionally, hepatoxicity, cardiotoxicity with reduc-
tions in left ventricular ejection fractions, interstitial
lung disease including pneumonitis, infusion-related
reactions, and peripheral neuropathy was reported
[5]. Recently, Roche released a Direct Healthcare
Professional Communication about severe hemor-
rhage in patients receiving T"DM1 advising caution
in patients with thrombocytopenia.

A recent report [6] describes a radiation recall
phenomenon with increased brain edema in patients
treated with T-DMI1 having previous stereotactic
radiosurgery. This study described edema and

necrosis at tumor sites that was posited to be due
to enhanced cell death and inflammation elicited by
T-DM1 in HER2 upregulated glial cells at the
edematous sites. Here we describe a case involving
previously irradiated brain metastasis of HER2 +
cancer leading to both hyponatremia and intracra-
nial hemorrhage despite an adequate platelet count
after 'TDMI1 treatment.

A patient with a 13-year history of metastatic
breast cancer to lung and bone and three-year his-
tory of brain metastases initiated treatment with
T-DM1 3.6 mg/kg given every 21 days. Complica-
tions requiring hospitalization occurred a total of
three times over six cycles. She had previously been
treated with ovarian suppression, tamoxifen, vinore-
Ibine and trastuzumab, exemestane, whole brain
irradiation (external beam intensity modulated
radiotherapy 39.8 Gy in 1.8 Gy/fraction, 3 years
prior to T-DM1), capecitabine and lapatinib, ste-
reotactic radiosurgery (8 lesions were treated with
1750 cGy per lesion using 11 isocenters, 2 years
prior to T-DM1), and trastuzumab and lapatinib
prior to initiating T"-DM1.

The patient was first admitted one week after the
first treatment of ado-trastuzamab for increasing
episodes of partial seizures and confusion. Labora-
tory results upon arrival showed a sodium level of
118 mmol/LL (previous week’s baseline was 131
mmol/L). The hyponatremia was treated with nor-
mal saline, which raised her sodium level. The cause
of the hyponatremia was thought to be mainly poor
oral intake and dehydration with cerebral salt wast-
ing. Dexamethasone was started to decrease cerebral
edema, thought to be most likely related to necrotic
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metastatic foci. A multisequence, multiaxial mag-
netic resonance imaging (MRI) of the brain showed
mild increase in edema surrounding the right tem-
poral lobe convexity region and the right occipital
lobe, but otherwise no significant changes in remain-
ing intracranial metastatic lesions.

After the second infusion with T-DMI1 the
patient was again taken to the emergency room with
complaints of confusion, feeling unsteady, and
decreased oral intake. Her laboratory reports
showed a low serum sodium concentration of 118
mmol/L, low serum chloride concentration at 91
mmol/L, low serum inorganic phosphorous of 2.3
mg/dL and low serum osmolality at 243 mOsm/kg.
Additionally, urine osmolality was 537 mOsm/kg
while urine sodium concentration was 116 mmol/L.
Serum sodium rose to a stable range of 124-126
mmol/L from intravenous fluid during hospitaliza-
tion. Patient was discharged on free water restric-
tion and demeclocycline. She remained mildly
hyponatremic (133-134 mmol/L) for the next three
months. Four more cycles of T"-DM1 progressed
without further hospitalizations.

Two days prior to the scheduled seventh cycle, the
patient was admitted to the emergency room after a
generalized tonic-clonic seizure. A computed tomog-
raphy (CT) of the head demonstrated an interval
acute hemorrhage in the metastastic lesion at the pos-
terior left parietal high convexity without significant
mass effect. The patient was not on any anti-coagu-
lant or anti-platelet agents at the time of the final
hospitalization. Her platelet level was 132 000/mm?>.

After being informed of treatment options, the
patient and her family elected to pursue hospice. She
was discharged home with hospice and died shortly
thereafter.

Discussion

In breast cancer there is a 30% incidence of intrac-
ranial metastases at autopsy [7]. While intracranial
hemorrhage rates are unknown for this subtype,
having a HER2 + positive tumor predisposes to
brain metastases [8—11].

In November 2013, Genentech released an
addendum to current safety information including
severe hemorrhage in patients with fatal outcomes
including central nervous system bleeding. Caution
when treating patients who develop thrombocytope-
nia and avoidance of anti-coagulation therapy and
anti-platelet agents are advised [12, 13]. However,
our patient had only a mild thrombocytopenia from
the treatment.

She did have symptomatic brain metastases
treated three years prior to T-DMI1 treatment with
whole brain radiotherapy, capecitabine and labatinib,
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and reoccurrence at former central nervous system
(CNS) sites two years prior to T-DMI treatment
which were treated with stereotactic radiosurgery.

The development of hyponatremia after begin-
ning treatment with T-DM1 is a potentially compli-
cating aspect to the case. However, increased brain
edema manifesting within 1-2 weeks of T-DM1
treatment has been recently reported in patients
with previous stereotactic radiosurgery [6]. The
patients in that report also demonstrated headaches,
nausea, vomiting, memory deficits, gait disturbance
and visual changes similar to our patient. Assess-
ment of sodium status was not described. Our
patient had evidence of necrosis and increased
edema on the MRI performed after her first -DM1
treatment for her first hospitalization for hypona-
tremia. It is plausible that T-DM1 elicited a tumor
response in the previously irradiated brain metasta-
ses resulting in inflammation and edema that resulted
in a cerebral salt wasting effect causing the hypona-
tremia. Imaging was not repeated to assess edema
or necrosis after her second treatment. The concur-
rent findings of the prior report and our patient sug-
gest an enhanced inflammatory effect after T"TDM1
treatment at previously irradiated brain metastases
that may result in localized brain injury and explain
the development of hemorrhage in our patient. This
may represent a cancer treatment response since our
patient had no evidence of progression of her disease
at the time of hemorrhage.

It is reasonable to closely monitor patients with
known brain metastases during treatment with T-DM1
for hyponatremia and evidence of hemorrhage.

Acknowledgments

Financial support for the authors was provided by
the University of Florida Gatoraid Fund, Florida
Breast Cancer Foundation and ACS Chris DiMarco
Institutional Research Grant.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are respon-
sible for the content and writing of the paper.

References

[1] Verma S, Miles D, Gianni L, Krop IE, Welslau M, Baselga ],
et al. Trastuzaumab emtansine for HER2-positive advanced
breast cancer. N Engl ] Med 2012;367:1783-91.

[2] Remillard S, Rebhun LI, Howie GA, Kupchan SM. Antim-
itotic activity of the potent tumor inhibitor maytansine.
Science 1975;189:1002-5.

[3] Cassady JM, Chan KK, Floss HG. Recent developments in
the maytansinoid antitumor agents. Chem Pharm Bull 2004;
52:1-26.

[4] Widdison WC, Wilhelm SD, Cavanagh EE, Whiteman KR,
Leece BA, Kovtun Y, et al. Semisynthetic maytansine



[t}

[t}

1436 M. Tonder et al.

analogues for the targeted treatment of cancer. ] Med Chem
2006;49:4392-408.

Burris HA 3rd, Rugo HS, Vukelja SJ, Vogel CL, Borson RA,
Limentani S, et al. Phase II study of the antibody drug
conjugate trastuzumab-DMI1 for the treatment of human
epidermal growth factor receptor 2 (HER2)-positive breast
cancer after prior HER2-directed therapy. J Clin Oncol
2011;29:398-405.

Carlson JA, Nooruddin Z, Rusthoven C, Elias A, Borges VF,
Diamond ]JR, et al. Trastuzumab emtansine and stereotactic
radiosurgery: An unexpected increase in clinically significant
brain edema. Neuro Oncol Epub 2014 Feb 3.

[7] DeAngelis L, Posner J. Neurologic complications of cancer

(Contemporary Neurology Series). Vol. 73. 2nd ed. New
York: Oxford University Press; 2009.

[8] Gabos Z, Sinha R, Hanson J, Chauhan N, Hugh ], Mackey

JR, et al. Prognostic significance of human epidermal growth
factor receptor positivity for the development of brain
metastasis after newly diagnosed breast cancer. ] Clin Oncol
2006;24:5658-63.

[9] Pestalozzi BC, Zahrieh D, Price KN, Holmberg SB, Lindtner

J, Collins ], et al. Identifying breast cancer patients at risk for

central nervous system (CNS) metastases in trials of the
International Breast Cancer Study Group (IBCSG). Ann
Oncol 2006;17:935-44.

Chang J, Clark GM, Allred DC, Mohsin S, Chamness G,
Elledge RM. Survival of patients with metastatic breast
carcinoma: Importance of prognostic markers of the primary
tumor. Cancer 2003;97:545-53.

Kallioniemi OP, Holli K, Visakorpi T, Koivula T, Helin HH,
Isola JJ. Association of c-erbB-2 protein over-expression
with high rate of cell proliferation, increased risk of visceral
metastasis and poor long-term survival in breast cancer. Int
J Cancer 1991;49:650-5.

Genentech. (2013) Direct healthcare professional communi-
cation of cases of severe hemorrhage reported with Kadcyla®
(ado-trastuzumab emtansine). [cited 2014 Mar 12]. Availa-
ble from: http:/www.gene.com/download/pdf/Kadcyla_
DHCP%20letter.pdf.

Beeram M, Krop IE, Burris HA, Girish SR, Yu W, Lu MW,
et al. A phase 1 study of weekly dosing of trastuzumab
emtansine (T-DM1) in patients with advanced human
epidermal growth factor 2-positive breast cancer. Cancer
2012;118:5733—-40.




