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Abstract

Background: Cancer is a leading cause of death worldwide as well as in Peru.
The national cancer plan includes decentralization, but one of the greatest
barriers is our complicated geography. San Martin is a department located in
the Peruvian jungle where there are no public services for cancer care. Our
aim was to implement a “distance telemedicine-enabled” outpatient chemo-
therapy module, monitored by oncologists. Methods: The implementation
was conducted in 3 stages: 1) Planning and Organization: working teams
were formed, a chemotherapy room was developed and people were trained.
2) Execution: patients from San Martin region, aged >18 years with patholog-
ical confirmation of cancer, requiring systemic chemotherapy, ECOG <3, and
first course of chemotherapy received at INEN without adverse reaction were
selected. 3) Evaluation: adverse events, cost-user evaluation and quality of life
(QoL) were assessed. Results: By November 2015, a module with a chemo-
therapy room with 18 chairs, a pharmacy, a hospitalization room, 1 medical
office, a training room, a nutrition area, and a nursing station was imple-
mented. 3 physicians, 3 nurses and 1 pharmacist were trained. Through
March 2018, 501 sessions of teleoncology were completed to deliver 232
cycles of chemotherapy for 56 patients aged 19 - 78 years with different solid
tumors, with no serious adverse event, without negatively affecting their QoL,
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and with an average out-of-pocket expense saving of 500 PEN. Conclusions:
Using information and communication technology, a telechemotherapy
module was successfully implemented in the Peruvian jungle, without ad-
versely affecting the QoL of patients. Neither patients nor family members
needed to travel to Lima to receive chemotherapy. This first program can be
replicated in other rural and remote regions through non-specialized per-
sonnel and facilities, providing chemotherapy services equivalent to a tertiary
center through trained health care professionals, supported through teleme-

dicine.

Keywords

Telechemotherapy Module, Cancer Treatment, Urban Tertiary Center,
Teleoncology

1. Introduction

Cancer is the second leading cause of death worldwide and was responsible for
8.8 million deaths in 2015. Approximately 70% of deaths occur in low and mid-
dle-income countries [1]. More than 90% of high-income countries report hav-
ing comparable treatment services available to less than 30% of low-income
countries [1]. According to Globocan 2012, in Peru, the most prevalent cancers
are cervical, gastric, breast, prostate and colorectal cancer [2].

Telemedicine applied to teleoncology began with the use of videoconferencing
in the evaluation of the care of cancer patients and goes back to 1990 [3]. Subse-
quently, cancer patient’s satisfaction regarding teleoncology has been evaluated in
a rural area [4], for medical evaluation and tumor clinical-pathology consultation
[5] [6] [7], and to prospectively evaluate the feasibility of administering chemo-
therapy in rural and remote areas [8] [9] [10].

INEN (The Instituto Nacional de Enfermedades Neoplasicas) launched “Plan
Esperanza” in 2012 to improve population-based cancer control outcomes through
decentralization of oncological services, along with strategies that bring quality
services closer to the patients’ home and community [11]. 75% of the cases re-
ferred to (INEN) are in advanced stages [12] and require systemic treatment
(chemotherapy). In the Department of San Martin in the Peruvian jungle, cancer
care is not provided in public health centers. Accordingly, an initiative to pro-
vide chemotherapy through a satellite module (telechemotherapy) was underta-
ken in the remote region of Lamas in the Peruvian Amazon.

Geographic barriers to access to oncological services and more specifically to
administration of chemotherapy exist. This report addresses the implementation
of a “distance telemedicine-enabled” outpatient chemotherapy module, moni-
tored by INEN oncologists, in a non-specialized hospital in the Peruvian jungle,
to determine whether the quality of life and costs of care were impacted by deli-

vering care “closer to home”.
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2. Materials and Methods
2.1. Study Setting

INEN receives referrals patients from across Peru. Around 300 annual new cases
originate in San Martin, where Lamas Hospital is located (1100 Km from Lima).
Approximately 80 patients from San Martin start chemotherapy each year at
INEN.

The implementation of the National Cancer Plan for Peru (Plan Esperanza),
has been essential to bring cancer care to rural and remote communities. With
the implementation of the telechemotherapy module (TELECHEMO) and the
administration of systemic chemotherapy, the quality of life, social and econom-
ic implications of delivering care closer to home were investigated.

Implementation of the telechemoterapy module

The Lamas Hospital, category II-E (second level of care), located in the Peru-
vian jungle, was selected for the implementation of TELECHEMO. The hospital
has two pathologists, and no medical or radiation oncologists. The development
process included 3 stages: 1) planning and organization, 2) execution or imple-
mentation and 3) monitoring and evaluation, each requiring several phases

(Figure 1).

2.2. Planning and Organization

Four phases were addressed from December 2014 to November 2015.

Phase 1: Organization of the management team at INEN and the Health Es-
tablishment headquarters of the module, involving the appointment of the
management team to oversee the signing of inter-institutional agreements, and
the planning and appointment of technical, administrative and technological
personnel for the creation of the TELECHEMO Module.

Phase 2: Site development/adaptation/improvement. Site development to
cancer care and teleoncology activities were undertaken at Hospital II-E Lamas
and at INEN. The areas necessary for development included chemotherapy
preparation and biological safety, patient care, teleconferencing and administra-
tion. The Information and Communications Technology (ICT) team of INEN
adapted to the technology available in the San Martin region by connecting to
the Lamas hospital through videoconferencing sessions using Zoom or Webex
platforms. These platforms require internet service with a minimum connection
of 512 kbps guaranteed at 50%, 1 Mbps optimal connection with 1:1 overbook-
ing. The minimum computer equipment requirements for communication via
video conferencing were Cisco video conferencing equipment model MX-300,
high-resolution camera for INEN, webcam for Lamas Hospital, microphone
speaker, laptop/PC i3, projector (for group presentations) or LCD 50. No
equipment or technological barriers were identified in the connection of Lamas
Hospital and INEN.

Phase 3: Organization of personnel. Lamas Hospital health personnel were
designated according to their skill set to work in the TELECHEMO Module,
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Figure 1. The study design comprising 3 phases: planning and organization, execution, and monitoring and evaluation.

thereby avoiding the hiring of new personnel. The TELECHEMO Module had
one module coordinator, two general practitioners, one pharmacist, one nurse,
one nursing technician and one computer technical support person.

Phase 4: Training of staff. Al TELECHEMO Module health personnel re-
ceived face-to-face training at INEN, customized to the specific needs of each
role, prior to starting satellite chemotherapy module services.

The physicians received training in basic principles of cancer, chemotherapy,
management of side effects, and prevention, diagnosis and treatment of the main
types of cancer that are handled in the TELECHEMO modules (breast, ovary,
lung, cervix and gastric). The nurses and the pharmacist received training ac-

cording to their professional standards and practices.

2.3. Execution

Phase 1: Patient selection. Patient selection was carried out exclusively at INEN
according to the following:

Inclusion criteria:
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e Patients aged 18 years and over, of any gender;

e Diagnosis of malignancy with pathological confirmation, requiring systemic
chemotherapy;

e Residence in the area of the TELECHEMO module (San Martin region);

e Signed informed consent to undergo chemotherapy;

e Insured by the comprehensive health insurance of Peru (SIS);

e Karnofsky performance score of 260 or of ECOG <3;

e Life expectancy of 24 months, normal bone marrow, kidney and liver func-
tion, and the first course of chemotherapy received at INEN without adverse
reaction.

Exclusion Criteria:

Uncontrolled co-morbid disease; contraindication to the administration of
cytotoxic chemotherapy; pregnant;
e Participation in an ongoing INEN clinical trial.

Phase 2: Administration of chemotherapy. Chemotherapy was administered
according to INEN policies and procedures regarding preparation, administra-
tion and safety.

Phase 3: Teleoncology. General meetings of the Program Coordinator, medi-
cal oncologists, nurses and pharmacists of INEN and the Lamas TELECHEMO
Module work team were held once-weekly, and included discussion of new cases
and/or therapy, work plans, medication and/or other technical issues.

Phase 4: Registration. Any interaction with the patient or discussion of infor-
mation related to patient management e.g. clinical evaluations, application of
chemotherapy, was recorded in the patient’s medical record at Lamas Hospital
and at INEN.

2.4. Monitoring and Evaluation

Phase 1: Monitoring. INEN assistance and technical teams (Departments of
Medicine and Cancer Control) provided continuous monitoring and support for
TELECHEMO.

Phase 2: Evaluation. Three program indicators were assessed: the proportion
of patients living in the Lamas area assigned to the TELECHEMO module; the
proportion of TELECHEMO module areas operating efficiently; and the propor-
tion of patients in the INEN area of influence receiving the chemotherapy treat-
ment in the TELECHEMO Module.

3. Patients, Chemotherapy and Type of Cancer

A descriptive analysis of enrolled patients, participating health personnel, onco-
logical diagnoses, types of chemotherapy and/or hormone therapy, number of
chemotherapy courses, number of chemotherapy sessions, description of early
and late complications related to chemotherapy, adherence to treatment (per-
centage of the number of courses received from the number of courses pre-

scribed in case of chemotherapy and continuity of hormone therapy for the in-
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dicated time) was recorded. The results are presented with a patient follow-up of
24 months from initiation of telechemotherapy.

Adverse events were graded according to the Common Terminology Criteria
for Adverse Events version 4 (CTCAE V.4) [13].

4. Cost-User Evaluation

For the cost-user evaluation, a survey to assess the time it took patients on aver-
age to travel from their home to the chemotherapy room while in Lima or Lamas
was taken. Additionally, a cost survey captured the experiences, food, lodging,
transportation from home to the hospital in both Lima (INEN) and the Lamas
Hospital.

5. Assessment of Quality of Life

A pilot study evaluating the quality of life of patients admitted from November
to December 2015 was conducted using a questionnaire (EORTC QLQ-C30 v.3
of the European Organization for Research and Treatment of Cancer) was ap-
plied at the beginning of treatment (baseline) and at first and third month of
treatment.

The questionnaire is validated in Spanish [14] [15] and evaluates the percep-
tion of global health, the different spheres of functional status, and the intensity
of symptoms related to the disease, each scored individually with four to seven
possible answers, each worth 1, 2, 3, 4, 5, 6 or 7 points. Questions are grouped
according to the parameter they evaluate (e.g. social function) and their indi-
vidual scores totaled using formulae to obtain a value from 0 to 100 for all para-
meters. Higher global scores (>60) for functional attributes represent a lesser al-
teration of functional status and, by implication, a more satisfactory quality of
life. However, high scores in the symptomatic scales represent relevant and sig-
nificant symptomatology and a worse functional level.

Ethical considerations

The project was approved by the Ethics Committee of INEN. All patients en-
tering the program signed informed consent.

6. Results

6.1. Implementation Indicators

Infrastructure

The module consists of a chemotherapy area with 18 chairs, a pharmacy area
including drug preparation and handling, a hospitalization room, 1 office, a
training room, a nutrition area, a nursing station and a waiting room.

Training for health personnel

During the implementation process, health professionals were trained for
three months: two Lamas Hospital II general practitioners were trained in the
evaluation of cancer patients in outpatient, in inpatient, emergency and ambu-

latory chemotherapy room practice. Three nurses were trained in verification,
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administration and monitoring of chemotherapy, and in palliative care for ter-
minally ill patients. One pharmacist was trained in the preparation, dispensing

and distribution of chemotherapy.

6.2. Process Indicators

The number of patients admitted to the TELECHEMO module, the number of
chemotherapy cycles, the number of sessions for administration of chemothera-
py, and complications secondary to treatment were recorded.

Patients admitted to the TELECHEMO module

From November 2015 to March 2018, 121 patients met the inclusion and ex-
clusion criteria and 56 patients (46.3%) were enrolled in the program. The clini-
cal-pathological characteristics of the 56 patients are shown in Table 1. The me-
dian age was 56 years, most were women, predominantly with advanced stages
of disease. Chemotherapy was initiated at INEN and continued within the local
social and family environment without alteration, according to the standards of
administration of ambulatory chemotherapy at INEN ie. supply of medicines,
preparation of medicines in laminar flow hood by pharmacists with training in
chemotherapy preparation, administration of chemotherapy and medical moni-

toring by trained nurses.

Table 1. Demographic characteristics for 56 subjects receiving treatment through dis-
tance telechemotherapy at Lamas Hospital.

n=>56 %
Age
Mean 56
Range 19-78
Sex
Female 41 73.2
Male 15 26.8
Type of Diagnosis
Breast Cancer 17 32.1
Cervical Cancer 10 18.9
Gastric Cancer 9 17.0
Ovarian Cancer 5 9.4
Colon/Rectal Cancer 4 7.5
Central Nervous System Cancer 3 5.7
Hepatocellular Carcinoma 3 5.7
Lung Cancer 2 3.8
Other 3 5.7
Clinical Stage
Metastatic 41 73.2
Non-Metastatic 15 26.8
DOI: 10.4236/jct.2019.108056 683 Journal of Cancer Therapy
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Chemotherapy cycles administered

232 cycles of chemotherapy were administered to 56 patients (Table 2). The
procedures were supervised by medical oncologists from INEN.

501 sessions were required for the completion of 232 cycles of chemotherapy,
some requiring more than one session per cycle.

Side effects related to chemotherapy

The first 19 patients were evaluated as a pilot to assess acute treatment com-
plications and safety. No severe adverse events were reported.
¢ Early complications:

Despite being a complex treatment, no acute complications, including infu-
sion reactions, were documented during chemotherapy application.

e Late complications:

Two (10.5%) patients had grade 1 neuropathy secondary to treatment with
taxanes, 3 (15.7%) patients had grade 2 neutropenia and one (5.2%) had grade 4
neutropenia (afebrile), one patient (5.2%) presented with grade 1 anemia and
one patient (5.2%) grade 4 thrombocytopenia, manifesting with ecchymosis and
resolving with adequate and timely support.

Medical evaluation of enrolled patients (Teleconsultation)

The medical teams at Lamas hospital and INEN held medical evaluation meet-

ings before each cycle of chemotherapy (n = 232), and 215 medical consultations

Table 2. Chemotherapy regimens delivered per protocol through distance tel-
echemotherapy at Lamas Hospital.

Weekly Paclitaxel

Bi-weekly Paclitaxel
Cisplatin-Vincristine-Cyclophosphamide (PACKER Scheme)
Gemcitabine monotherapy

Cisplatin-Etoposide
Adriamycin-Cyclophosphamide-Weekly Paclitaxel (Neoadjuvant)
Anastrozole-Pamidronate

Carboplatin-Gemcitabine
Gemcitabine-Docetaxel-Pamidronate

Capecitabine monotherapy

Carboplatin-Paclitaxel

Docetaxel

Capecitabine-Oxaliplatin

Adriamycin-Cyclophosphamide

FOLFOX (5-Fluorouracil-Leucovorine-Oxaliplatin)
Temozolomide

Cyclophosphamide-Thalidomide-Dexamethasone-Pamidronate
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by teleconference. This included interviewing, monitoring, application of treat-
ment and clinical case discussion. Meetings were held once a month to discuss
cases and scheduling treatment at Lamas Hospital. The process can be viewed
through the following link https://youtu.be/a30MAY3t0Co.

Adherence to treatment

Complete adherence to treatment was achieved, ie. a zero drop-out rate. The

quality of care was evaluated through monitoring and auditing.

6.3. Cost/User Indicators

Transfer time

Patients residing in the San Martin region have 2 transport options to travel to
Lima, the first overland by interprovincial bus with a route between 1100 - 1400
km in 22 - 25 hours respectively, and a return journey consuming between 48
and 54 hours.

The second is by a 1.25-hour flight of approximately 615 km, but being signif-
icantly more expensive. In Lima, the median time for patients to move from the
place where they stayed (family’s home or hotel rooms, hostels) to the chemo-
therapy room was around 6.5 hours (range: 2.5 - 12 hours); in the city of Lamas
the median time was 2.5 hours (range: 1.0 - 5 hours) ie. a saving of almost 4
hours for patients on the day of their treatment.

Indirect costs for comprehensive oncological care (Table 3)

A survey of indirect costs related to the entire care process was conducted.

Indirect costs usually assumed by the patient and his/her family considered
were food, lodging, transportation from home to hospital, and transportation
from San Martin region to Lima. Receiving treatment in Lima incurs an average
expenditure of USD 159 (PEN 539), compared with USD 10 (PEN 34) for those
receiving treatment at Lamas Hospital, with the average cost savings in basic
family food of an average of USD 150 (PEN 502). All patients had full free access
and coverage for their treatment (by SIS under the Plan Esperanza program).

Table 3. Out-of-pocket expenses incurred per person for each cycle of chemotherapy ac-
cording to administration of chemotherapy in Lima or by remote telechemotherapy at
Lamas Hospital.

INEN LAMAS
Mean Range Mean Range
Food Costs 25.45 (10 - 40) 10.31 (0 - 30)
Lodging Costs 2.73 (0 -25) 2.69 (0 -35)
Local Transportation (Home to Hospital) 21.73 (0 - 60) 20.92 (4 - 60)

Inter-Provincial Transportation

489.17 120 - 800 - -
(San Martin - Lima - San Martin)** ( )

Total* 539.08 33.92

Total in USD 163.85 10.31

*Expressed in Peruvian currency (PEN); **Some patients travel by bus and others by airplane.
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6.4. Quality Indicator
Quality of life (QoL) (Figures 2-4)

Results of a pilot study of QoL on patients enrolled in the first two months are
shown in Figure 2 to Figure 4. Improvement in perceived global health status/
quality of life (Figure 2), and improvement in the different spheres of functional
performance, particularly social and emotional well-being (Figure 3) were
noted. Symptoms tended to decrease with time, consistent with improved con-
trol of disease with chemotherapy, with patients reporting a marked decrease in

perceived economic difficulties over the 3-month treatment period (Figure 4).

Global health status / QoL

100.00 B Global health status

75.00

50.00

25.00

Global health status (%)

0.00
Admission 1st month 3rd month

Time of assessment
Figure 2. Global health status/quality of life assessed at baseline, 1st and 3rd month post initiation of therapy.

Functional scales / QoL

100.00 B Admission
B 1stmonth
0 3rd month
75.00
€
& 5000
5
b4
25.00
0.00
Physical functioning  Role functioning Emotional Cognitive Social functioning
functioning functioning

Functional scales

Figure 3. Functional scales/quality of life assessed at baseline, 1st and 3rd month post initiation of therapy.
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Figure 4. Symptoms scales/quality of life assessed at baseline, the 1st and 3rd month post initiation of therapy.

7. Discussion

This study reports the first documented experience in Latin America with the
use of teleoncology to facilitate access to a highly complex cancer treatment
(chemotherapy) in a remote and rural area, with improved quality of life and
reduced financial and time burden for the patient.

Plan Esperanza, (the National Cancer Control Plan for Peru), has promulgat-
ed implementation strategies bringing oncology services to the most remote
areas of the country according to standards similar to the comprehensive cancer
care provided by INEN, through a collaborative alliance between institutions at
the central and regional levels [10]. Peru is promoting the National Telehealth
Network of the Ministry of Health (MINSA) in 118 hospitals nationwide to
support remote medical care [16]. The technical standards for telehealth in Peru
were published in 2009, with the first initiative being the provision of highly
specialized remote care through teleoncology with the TELECHEMO module in
Lamas [17].

The implementation of telemedicine in oncology has been carried out with
great success in Australia, since 2012, with chemotherapy being administered in
6 rural medical centers aligned with the Cancer Center of Townsville in Queen-
sland [18] [19]. The extended face-to-face visit complemented by teleoncology

for consultations and supervision of chemotherapy administration [20] was ap-
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plied in Lamas, similar to the practice in Australian centers.

Sabesan (2012) reported the use of telechemotherapy in 158 patients with sol-
id tumors, mainly breast cancer [18]. 69% of the patients with a median age 64
years) were treated with palliative intent; most had advanced cancer, all had sol-
id tumors, with breast cancer being the most frequent, and 89% (median age 48
years) received chemotherapy with palliative intent.

Chan (2015) noted no difference in tolerance comparing 89 patients receiving
chemotherapy in the rural area of Mount Isa with 117 patients treated at the
central hospital in Townsville [19]. The same group had shown previously that
the administration of intense chemotherapy (doxorubicin-cyclophosphamide
(AC), capecitabine-oxaliplatin (CAPOX)) in rural areas was safe and well-tolerated,
with only 2 patients requiring central hospitalization [21]. Other regimens ad-
ministered via telechemotherapy, including carboplatin-paclitaxel, gemcitabine,
carboplatin- etoposide, bleomycin-cisplatin-etoposide (BEP) have also been re-
ported [18] [19]. Our study, using the most common chemotherapy regimens
for solid tumors, also demonstrated adequate safety and tolerance, with only one
patient with severe thrombocytopenia requiring transfusion.

Teleoncology practice in Canada (2005-2007) reported cost savings of USD
245 in travel costs [22], comparable to the saving in our pilot project in 2015-18
(PEN 870 soles: USD 265). Thaker et al reporting Australian experience, noted
that after 605 teleoncology consultations for 147 patients over 56 months (March
2007 to November 2011), the total expense was USD 442,276; the total saved on
travel, including accommodation and food, was USD 762,394 yielding a saving
of USD 320,118 [23]. This evaluation took into account that each patient was
accompanied, with services provided through six teleoncology centers with dis-
tances between 200 and 1400 km, with 82% of patients treated at the center of
teleoncology at 900 km, 10% at 200 km and only 4% belonging to the 1200 and
1400 km centers [23]. From Thaker’s study, it can be inferred that the average
saving per patient per consultation is USD 264, similar to our study, acknowl-
edging that most of the patients were treated at a lesser distance in the Australi-
an report. Whilst there may be greater savings in transportation in the Lamas
study, a more precise conclusion would require comparative cost of living as-
sessment between the two countries.

Travelling from San Martin to Lima represented an average cost of PEN 950,
which, if avoided, would save PEN 870 (USD 265), a significant decrease in
out-of-pocket expenses for the patient and family, being equivalent to the min-
imum wage of PEN 850 in Peru in 2016 [24]. It is consistent with the goal of
Plan Esperanza to decrease the economic barriers for comprehensive cancer care
throughout Peru, mainly for low-income patients [10]. Further, these savings are
for each application of chemotherapy, which can be every 3 weeks for 4 or 6
cycles and in some cases weekly. Receiving treatment where they live maximizes
personal, family, social, financial and labour continuity and sustainability.

Quality of life is commonly evaluated in clinical trials, but less frequently in
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retrospective studies. The EORTC QLQ-C30 version 3 has been validated in pa-
tients with prostate cancer with radiotherapy and/or hormonotherapy but not
with chemotherapy [15]. For patients with early and locally advanced stages of
breast cancer undergoing surgery, and radiotherapy or chemotherapy, better
quality of life was reported in patients with early cancer [14]. Our study prospec-
tively evaluated the quality of life for all patients enrolled, but not by cancer type
or clinical stage, and noted a better global quality of life over the course of
treatment. This is probably due to the effectiveness of treatment, received
promptly in the local community without delays due to access and the high
number of patients receiving therapy at INEN. Another significant finding in the
evaluation of quality of life was the improvement in emotional and social
well-being, possibly due to the avoidance of relocation to Lima, and the continu-

ity of their care within their family and social environment.

Limitations

The present study has limitations due to a low number of patients included, the
lack of sub classification of each type of cancer, the staging in early or advanced
diseases and grouping according to age in young and older patients, and tech-
nical issues e.g. internet connection problems requiring cell phones to be used to
communicate. It was impossible to determine the cost savings for companions
when they did not interrupt their daily work activity due to the patient receiving
treatment in Lamas.

In conclusion, using information and communication technology, a teleche-
motherapy module was successfully implemented in the Peruvian jungle, with-
out adversely affecting the quality of life of patients. Neither patients nor family
members needed to travel to Lima to receive their treatments, thereby avoiding
travel, hospitality and food costs. This first program can be replicated in other
rural and remote regions through non-specialized personnel and facilities, pro-
viding chemotherapy services equivalent to a tertiary center through trained
health care professionals, supported, supervised and monitored through teleme-

dicine.
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