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REVIEW

Thyroid cancer: possible role of telemedicine

Ruolo della telemedicina nella gestione di pazienti con carcinoma tiroideo
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SUMMARY

Telemedicine is extremely useful when distance could hinder diagnostic procedures, disease management, or when severe
side-effects may occur in patients not within easy reach of medical care and requiring prompt action and specific therapies.
Telemedicine has been successfully adopted in the management of chronic patients, particularly in those with cardiologic or
oncologic diseases. In the treatment of differentiated thyroid cancer, requiring long-term check-ups and visits as well as admin-
istration of high doses of levothyroxine (TSH — thyroid-stimulating hormone — suppression), also in elderly patients, telemedi-
cine seems particularly indicated. Moreover, these distant monitoring techniques could not only reduce long-term management
costs but also considerably decrease cardiovascular risks associated with these patients. The present review aims to provide
some general information on telemedicine and its possible fields of action with regard to distant monitoring of patients with
differentiated thyroid carcinoma.
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RIASSUNTO

La telemedicina ¢ di grande utilita ogni volta in cui le distanze possano costituire un ostacolo alle procedure diagnostiche o
alla programmazione dell’iter terapeutico, oppure quando si prospetti la necessita di fronteggiare effetti collaterali improvvisi
alle terapie somministrate. L'uso della telemedicina si é gia dimostrato vantaggioso nella gestione di pazienti cronici, in par-
ticolare pazienti con patologie cardiache o oncologiche. Nel trattamento dei carcinomi differenziati della tiroide, che prevede
periodici controlli per moltissimi anni e utilizzo di L-tiroxina a dosi sovrafisiologiche (TSH-soppressione) anche in pazienti
anziani, ['utilizzo delle tecniche di telemedicina sembra particolarmente indicato e potrebbe ridurre i costi della gestione a
lungo termine di questi pazienti, oltre a ridurre notevolmente i rischi delle emergenze cardiologiche. In questa breve review
sono riassunte le indicazioni generali della telemedicina e i possibili campi di utilizzo nel controllo a distanza di pazienti con
neoplasie differenziate della tiroide.
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Introduction Potentials of telemedicine

Treatment of differentiated thyroid cancer includes surgery,  Telemedicine in chronic diseases

radioiodine therapy and pharmacological suppression of
thyroid stimulating hormone (TSH) activity with levothy-
roxine (L-T4) administration.

Patients often have co-morbidities. Coronary artery disease
and hypertensive heart disease are fairly common; further-
more, thyroid hormones, used as suppressive therapy, have
many important cardiovascular effects.

The possibilities offered by telemedicine in cancer patient
care have been reviewed in recent studies ' %. In this review,
thyroid hormones/heart interactions in thyroid cancer pa-
tients have been taken into consideration and the possible
use of distant monitoring by means of telemedicine tech-
niques is suggested as a further contribution to the manage-
ment of such a combination of health problems which are
not at all rare.

Telemedicine can be used to directly communicate with pa-
tients, their relatives, and/or the nursing staff, in order to
transmit biological data and images, data collection (Table
I). The use of biological data transmission and telephone
conversations with patients for counselling is referred to as
telemonitoring.

Chronic diseases can derive enormous benefits from tele-
medicine, even when patients are severely ill or elderly.
The issue of managing chronic diseases is more and more
important as age, multiple pathological conditions and
technology increasingly contribute to increases in health
care costs. Not surprisingly, great health care organisations
have initiated tele home projects *. For example, the Kai-
ser Permanent Center in California set up a project involv-
ing newly referred patients diagnosed as having conges-
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Table I. Menu of telemedicine.

Conference calls for case discussion

On line images and sounds sharing (videoconference)

— Pathology slides

— Digitised images from imaging diagnostic methods (CT, MR,
us)

— Laboratory data and medical database always available

Easily retrievable multi-language medical files

Telesurgery

Phone calls with patients on symptoms and real time
transfer of data:

— ECGs heart rate blood pressure
- 5p0, (Pulse oximetry) respiratory rate peak expiratory flow
— Body temperature and weight

tive heart failure, chronic obstructive pulmonary disease,
cerebral vascular accident, cancer, diabetes, anxiety, or in
need of wound care. Eligible patients were randomly as-
signed to a telemonitoring (n = 102) or usual monitoring
(control) (n = 110) group. Both control and telemonitoring
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groups received routine home health care (home visits and
telephone contacts). The telemonitoring group also had ac-
cess to a remote video system that allowed nurses and pa-
tients to interact in real time. The video system included
peripheral equipment to assess cardiopulmonary status. No
differences in the quality indicators, patient satisfaction, or
use were observed. Remote video technology, in the home
health care setting, has proven effective, well received and
appreciated by patients, able to maintain quality of care, and
potentially cost saving.

Various models of telemonitoring have been proven useful
in different situations. Some examples include: home care
of severe respiratory diseases *, high risk infant nursing >,
open angle glaucoma follow-up ¢, blood pressure monitor-
ing 78, asthma ° and chronic obstructive pulmonary disease
control ', chest pain first aid ', home cardiac rehabilita-
tion 12, early detection of silent atrial fibrillation .

Heart failure is an extremely good example of the use, as
well as effectiveness, of telemedicine, and a large number
of studies have been published on this topic. A recent meta-
analysis ' has been carried out to determine whether remote
monitoring (structured telephone support or telemonitoring)
without regular clinic or home visits improves outcomes in
patients with chronic heart failure. Remote monitoring pro-
grammes have reduced hospital admissionrates for chronic

Real time transfer of
ECG and/or
patients’ biological
data

Fig. 1. Use of telemedicine. Telemedicine can be usefully adopted in various steps of chronic diseases, from diagnosis to palliative care.




heart failure by 21%, as well as all-cause mortality by 20%.
Healthcare costs have also benefited from structured tel-
ephone support.

According to the data obtained, these programmes for
chronic heart failure, using remote monitoring, have been
shown to have a positive effect on clinical outcome in com-
munity-dwelling patients with chronic heart failure.

It should be stressed that, while evaluating quality of life
and costs, careful attention should be paid to the study mod-
el and to the complexity and costs of the devices employed
(video camera and electronic scales as opposed to simple
telephonic support).

Research is underway on the use of psychotherapy in ter-
minally ill cancer patients. The condition of patients who
have difficulty in moving due to the disease and distance
is, indeed, an important issue. Passik et al. %, reported re-
sults of a pilot study on dignity psychotherapy delivered via
telemedicine. They reported overall benefits from the in-
tervention as well as high-level satisfaction of the patients.
Psychotherapeutic support can be scheduled with very few
technical difficulties. Telemedicine can extend the benefits
of dignity psychotherapy by “delivering” it to those patients
who are too ill to move or live in rural areas. This could be
a feasible way to offer them concrete help.

Telemedicine in training and consultation

Training patients with diabetes is of the utmost importance
for the management of this disease, and can be implement-
ed by means of distant communication with audio-visual
devices. This activity has been shown to be equivalent to
personal visits and less costly 6.

Multidisciplinary consultation is common with chronic dis-
eases, such as chronic obstructive pulmonary disease and
cancer care. Telemedicine allows easy distant visualisation
of digitised images and simultaneous phone or e-mail con-
tacts which are extremely useful for these diseases. Possible
benefits include improved referral coordination, a reduction
not only in patient transfers but also in delay of treatment
1719 More recently, Norum & Jordhoy *. used e-mail and
videoconferences to link a University Oncology Depart-
ment with a remote palliative care unit in Bodo, Norway.
During a 12-month period, 23 breast and colorectal cancers
were diagnosed in 20 patients. Most cases were treated lo-
cally. Although some videoconferences failed, due to tel-
ecommunication and/or user problems, videoconferencing
was still held to be a success in the updating of oncologists
in this remote area.

Telemedicine in oncological diagnosis and management
Telemedicine in oncology has been shown to be a very use-
ful tool both in distant diagnosis and in distant confirmation
of previously made and uncertain diagnoses > This can be
employed not only in less fortunate geographical areas or
where skilled specialists are not available, but also in tech-
nologically advanced areas where telemedicine allows a
multidisciplinary approach in cases of uncertain or complex
diagnoses 22! 22, Moreover, the re-evaluation of radiologic
images or histologic specimens through telemedicine leads
to the reduction of diagnostic costs and time, increasing
sensitivity provided that senior and experienced trainees are
involved — as recommended.

Telemedicine techniques allow a joint approach to appro-
priate decision making with regard to treatment procedures,
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also in centres where medical staff and the number of pa-
tients seem too low to guarantee qualified team work.

Last but not least, telemedicine has been found to be par-
ticularly useful in distant monitoring and/or follow-up in
less fortunate areas or where the continuous presence of a
specialist could not be assured. This applies above all for
rather infrequent tumours or for those tumours requiring
long-term follow-up.

And what about thyroid cancer?

When dealing with thyroid cancer, the above-mentioned

theories regarding cancer management are certainly valid.

Moreover, two further issues which would greatly benefit

from telemonitoring should be taken into due considera-

tion.

1) In most cases, differentiated thyroid cancer treatment
requires L-T4 administration at high doses to reach a
subclinical hyperthyroid status. This can sometimes lead
to cardiovascular risk, while in other cases it does not
jeopardise the patient but places him/her in a state of
anxiety and discomfort. On the other hand, forced hy-
pothyroidism due to L-T4 deprivation before radioiod-
ine treatment represents a further heart challenge, par-
ticularly for elderly patients .

2) Biological characteristics of thyroid cancer: low aggres-
siveness and possible recurrence several years after the
initial treatment result in the need for long-term follow-
up. For these reasons, the physician must often face the
patients” ambivalence as far as concerns compliance to
monitoring and therapy. Due to long-term disease-free
survival, sometimes leading to late recurrences, patients
seem either to disregard treatment, as well as monitor-
ing, because they tend to deny their status, or to exceed
in monitoring, consulting and testing to soothe their anx-
iety. In such circumstances, telemonitoring could offer
further advantages in thyroid cancer management.

Long-term cardiovascular effects of levothyroxine in TSH
suppression

Prolonged administration of L-T4 for TSH suppression dis-
plays some different effects from overt clinical hyperthy-
roidism 2%, Long-term TSH suppression affects both arterial
and left ventricle walls 226 (Table IT). This exposes patients
to a greater likelihood of hypertension, cardiac ischaemia,
heart failure and arrhythmias. Of these, diastolic left ven-
tricular dysfunction is reversible after treatment withdraw-
al 2%, In some studies, these unfavourable effects were
shown to be reduced by tailoring the L-T4 dose. Thus, the
TSH value is maintained in the range of > 0.1 mcU/ml %,
However, other researchers did not find any significant dif-
ference 2. Beta-blockade with atenolol has been shown to
reduce and partially revert these alterations . Addition of
the cardioselective beta-blocker bisoprolol to L-T4 treat-
ment for 6 months significantly reduced the occurrence of
supraventricular arrhythmias, average heart rate, and left
ventricular mass with improvement of diastolic function at
rest and systolic performance during exercise 2.
However, these data have not been supported by any large
trials, and it would appear impossible to collect supporting
data in the near future due the relatively small number of
L-T4 treated patients.



G. Gibelli et al.

Table Il. Telemedicine can be usefully adopted in the different steps of chronic diseases, from diagnosis to palliative care.

Telemedicine
Diagnosis Treatment Follow-up Education & Training Palliative & home
assistance

— Imaging consulting — Multidisciplinary — Imaging — Patient’s training — Therapy assessment

(T, MRI,lrJ]S, — Decision making — Blood tests — Videoconference for chronic disease
zcmn'grap ) — Telesurgery — Symptoms — Counselling by skiled — Home counselling for
— Specimens _ Dose adjustment/ — Side effects professionals d|s§b|ed or severely il

— Patient’s images assessment _ Dose adiustment patients

/ — Dignity psycotherapy

Hyperthyroidism has a pro-arrhythmic action per se *' that
increases supraventricular ectopic activity in patients with
normal hearts by the activation of arrhythmogenic foci. This
may well be an important link between hyperthyroidism and
atrial fibrillation. As is well known, the rapid heart action of
atrial fibrillation can precipitate ischaemia and heart failure
in the presence of reduced coronary reserve or systolic and
even diastolic dysfunction.

Interestingly, it has recently been demonstrated that during
thyroid hormone suppressive treatment, in thyroid cancer
patients, some pro-coagulant protein levels (prothrombin
fragment 1-2, fibrinogen, protein S, antithrombin, tPA, PAI-
1, and PAI-1/tPA) were significantly higher than in healthy
controls and in the same patients when hypothyroid for ra-
dioiodine whole-body scanning. Thus, the majority of pa-
tients treated with thyroid suppressive treatment should be
considered as having a prothrombotic profile *.

As for thyroid diseases, the menu of telemedicine (Table
I) comprises: multidisciplinary consultation, telemonitoring
for heart rate, arrhythmias, body temperature, body weight,
blood pressure. These can be used for monitor treatment
and for patient counselling, particularly for patients affected
by synchronous diseases and/or advanced cancer.

Some examples from the literature are outlined below.
Yokota et al. ¥, from the Atomic Bomb Disease Institute,
Nagasaki, Japan, used a telemedicine system to connect Na-
gasaki University School of Medicine (Japan) and Gomel
Regional Specialized Dispensary (Belarus) via satellite

Table Ill. Long-term cardiovascular effects of thyroid cancer
treatment.

—y

. Hyperthyroidism in TSH suppression

— Decreased small and large artery elasticity

— Left ventricular hypertrophy and diastolic dysfunction

— Increased left ventricular volumes and mass index

— Decreased effort tolerance (maximal work load and aerobic
threshold)

— Night time systolic blood pressure increase (stimulation of
renin angiotensin system)

— Prothrombotic profile

2. Hypothyroidism in L-T4 deprivation

— Diastolic function worsening

— Increased systemic vascular resistance
— Systolic and diastolic hypertension

— Decreased creatinine clearance

communication and the international ISDN, for manage-
ment of patients’ data and research, including thyroid ultra-
sound images, cytology specimens. Information regarding
patients was sent from Gomel to Nagasaki once a week in
the event of doubtful diagnoses. Thyroid specialists at Na-
gasaki University School of Medicine double-checked the
diagnoses and sent their comments to Gomel. Diagnoses
were in agreement for only ~50% of these cases. The use of
telemedicine proved useful in improving diagnostic skills.
Beta-blockers are administered to reduce and revert the al-
terations due to thyroid hormone suppressive treatment 28,
In elderly or very sick outpatients, rapid and safe adjusting
of doses of beta-blockers can be an issue due to possi-
ble side-effects and logistical difficulties. Spaeder et al. *
from Johns Hopkins University, Baltimore, USA used
telemonitoring to rapidly titrate carvedilol in outpatients
with left ventricular systolic dysfunction. Patients were
randomized to clinic-only (CO) carvedilol titration or ti-
trations which combined clinic visits with telemonitoring.
According to Spaeder et al., remote monitoring with an
automated telemedicine system can be usefully employed
in the titration of beta-blockers in outpatients with conges-
tive heart failure.

Electrocardiography (ECG) telemonitoring can easily de-
tect and diagnose arrhythmias, and simple single channel
recorders are sufficient for diagnosis in most cases. In thy-
roid cancer patients on suppressive therapy, atrial fibrilla-
tion is highly prevalent and risky as the rapid heart rate can
lead to heart failure or ischaemia. Should tachycardia con-
tinue for several days, cardiomyopathy may occur. Many
trials have confirmed that atrial fibrillation has a three-fold
higher incidence in hyperthyroid patients 3.

Moreover, subclinical hyperthyroidism was found to be an
independent risk factor for atrial fibrillation in patients with
other pre-existing cardiac risk factors (e.g. coronary heart
disease, valvular defects, hypertension) *. Page et al.
demonstrated that ECG telemonitoring promptly detected
even asymptomatic atrial fibrillation in patients under
bradycardic treatment.

Conclusions

Data on the effectiveness of telemedicine in thyroid cancer
patients are fairly clear, such as telemonitoring in arrhyth-
mias, drug dose adjustment, disabled and/or advanced dis-
ease patients. Telemedicine is also useful as a support for
patients’ psychological aspects, to allow distant multidis-
ciplinary discussion with visualisation of data and images,




and to access real-time multi-language data bases. Obvi-
ously, telemedicine cannot replace the physicians, but it can
play an important role in making their work easier, improv-
ing patient management, and the patient’s quality of life.
All of us who used to keep contacts with patients and col-
leagues by e-mail, feel the need for real time, or at least very
fast, access to more and more information, particularly for
seriously ill patients.

Cost benefit and cost efficacy data are lacking, in particular,
those comparing complex models (i.e., use of high technol-
ogy) versus simple models (i.e., simple phone scheduled
follow-up plus calls from patients to integrate conventional
visits). Legal issues should be evaluated locally. Institu-
tional Ethics Committees should evaluate the implementa-
tion of telemedicine protocols. An important issue concerns
telemonitoring in critical patients which should not to be
intended as a substitute for conventional visit but rather
a way by which to understand in advance whether a non-
scheduled intervention is needed.
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