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Abstract

Objective: To describe the epidemiological, clinical, and ethical aspects of the mortality of young people with cancer in Mexico. 
Methods: 63 medical records from 14 to 18-year-old patients, with cancer, who died between 2011 and 2014, were reviewed 
to obtain epidemiological and clinical characteristics of their death. The study sites were three tertiary referral hospitals in 
Mexico City. Results: Of 40 young people in terminal phase, 16 (40%) continued to receive curative treatment; of the 51 whose 
place of death was known, 45 (88%) died in hospital. Of the 41 who died within 30 days of their last hospitalization, deaths 
were due to complications (51%), progression of the disease (41%), and deaths of those in palliative care (7%). 
Conclusions: Oncological practice rests on what is known as a biomedical model. The results of this study suggest the urgent 
need for, and support the implementation of, true palliative-care services. More importantly, these findings underscore the 
necessity of putting the ethics of clinical practice into action, such that best practice in medicine is reinforced.
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Introduction

Cancer is considered to be one of the leading caus-
es of disease and premature death in the region of 
the Americas1,2. In Mexico, in 2010, the population of 
adolescents was 21,966,049 from a total of 112,336,538 
inhabitants3. Between 5,000 and 6,000 new cancer 
cases are estimated to occur every year4. Cancer in-
cidence is 203 new cancer cases per million adoles-
cents4; out of these, approximately 79% are attended 
to by the network of public hospitals that depend on 
the Ministry of Health and 21% by the Social Security 
system5.

There are reasons that justify this study particularly 
focused on adolescents. First, worldwide, unlike the 
group of children younger than 15 years, the incidence 

of cancer in adolescents (from 14 to 18 years of age) 
is up to 50% higher (with a different pattern of presen-
tation)5,6. Second, world literature reports that adoles-
cents, in comparison with children younger than 
15 years, tend to be diagnosed at more advanced 
stages of disease, in addition to having a poorer ad-
herence to chemotherapeutic treatment7-9; hence, a 
higher incidence of treatment-associated complica-
tions is reported for this group10. Third, in developing 
countries, survival of pediatric patients with cancer at 
diagnosis is approximately 56%11, with an estimated 
mortality of 5 to 7 cases per 100,000 adolescents11-13. 
Fourth, studies carried out in USA and Taiwan show 
that when outpatient palliative care is adequately pro-
vided, cancer patients prefer dying at home14-19. Fifth, 
palliative care is essential and should be an integral 
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range: 14-16 years). Of the 63 adolescents, 38 (60%) 
had secondary school and 16 (25%) had primary 
school as highest level of education. In 36 of these 
adolescents (57%), both parents acted as legal guard-
ians, whereas in 23 (37%), the mother was the sole 
legal guardian.

Epidemiological characteristics

In 42 adolescents (67%), solid tumors predominated 
over hematological neoplasms. Table 2 shows the 
histologic lineages by gender. Leukemia, soft tissue 
sarcomas and gonadal germ cell tumors were pre-
dominant in males, whereas in females, bone tumors, 
especially osteosarcoma, prevailed.

Neoplasm stage or risk was mentioned in 15 (24%) 
records. All neoplasms that were staged belonged 
to the highest risk group; i.e., high risk for 
lymphoblastic leukemia, and stages III and IV for 
solid tumors.

Of the 63 adolescents, 32 (51%) were reported to 
be at disease progression, 19 (30%) on relapse, 
4 (6%) on complete remission and 2 (3%) on partial 
remission. In 6 medical records (10%), there was ev-
identiary documentation of death occurred during cu-
rative treatment initiation, with no remission being 
documented.

Of the 63 adolescents, 33 (52%) received curative 
treatment and 18 (29%) were on palliative treatment 
(Table 3). Of the 12 cases (19%) that abandoned treat-
ment, 6 were on curative treatment and 6 on palliative 
treatment (Tables 1 and 3).

According to medical record data, overall survival 
(time-interval comprised between cancer diagnosis 
and the date of death) ranged from 1 to 536 weeks, 
with a median of 71 weeks (interquartile range: 35-
150 weeks). Among the 63 adolescents, 31 deaths 
(49%) occurred within the first 100 weeks after diag-
nosis, regardless of risk, stage of disease or type of 
treatment received.

The place of death was recorded in 51 (81%) of 
the 63 records; the remaining 12 records corre-
sponded to adolescents who abandoned treatment. 
Of these 51, 45 (88%) died at the hospital and 
6 (12%) at home. More precisely, all adolescents 
(33/33) who were receiving curative treatment died 
at the hospital, whereas 12 (66%) of 18 who received 
palliative care died at the hospital and the remaining 
6 at home (Table 3).

Clinical characteristics

Of the 41 adolescents who died during the 30 days 
of their last hospitalization, 21 deaths (51%) were due 
to complications, 17 (41%) due to disease progression 
and 3 occurred on palliative care.

Of the 63 adolescents, 37 (59%) were hospitalized 
at the Oncology Department, 14 (22%) were admitted 
to the pediatric intensive care unit, 7 (11%) remained 

Table 2. Frequency of histologic lineages by gender

Type of Neoplasm Gender Total
(n=63)

Male
(n = 41)

Female
(n = 22)

Leukemia 11 6 17

Acute lymphoblastic leukemia 7 4 11

Acute myeloid leukemia 3 2 5

Chronic granulocytic leukemia 1 0 1

Lymphomas 3 1 4

Hodgkin’s lymphomas 0 0 0

Non‑Hodgkin lymphomas 3 1 4

CNS tumors 10 5 15

Astrocytoma 2 0 2

Medulloblastoma 2 2 4

Ependimoma 1 1 2

CNS germ cell tumors 3 1 4

CNS primitive neuroectodermal tumor 2 1 3

Bone tumors 7 9 16

Osteosarcoma 4 8 12

Ewing’s sarcoma 3 1 4

Soft tissue sarcoma 3 0 3

Rhabdomyosarcoma 2 0 2

Hemangioendothelioma 1 0 1

Germ cell tumors 3 0 3

Testicular germ cell tumor 3 0 3

Other 4 1 5

Malignant melanoma 1 0 1

Mucus‑producing adenocarcinoma 1 0 1

Neuroblastoma 0 1 1

Paraganglioma 1 0 1

Hepatoblastoma 1 0 1

CNS: central nervous system.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
  o

f 
th

e 
p

u
b

lis
h

er
. 

 
©

 P
er

m
an

ye
r 

20
18



Gaceta Médica de México. 2018;154

4

at the Emergency Department, 3 (5%) were admitted 
to the Surgery Department, one (2%) to the Ophthal-
mology Department and one (2%) to the Chemother-
apy Unit.

Although in each and every one of the cases the 
healthcare team involved in medical care (during the 
last hospitalization) was led by an oncologist, 38 (60%) 
of the 63 medical records also had medical notes from 
another medical specialist. The Pain Clinic was in-
volved in 50 cases (72%). In 40 records (58%), there 
were notes from the psychology department, and in 
37 (54%), there were notes from Social Work.

Among the 63 adolescents with cancer, the reason 
for admission in the last in-hospital stay was the pres-
ence of complications for 37 (59%) and/or to receive 
chemotherapy as part of their treatment in 26 (41%) 
(Table 4).

Of the 43 deaths due to complications, 37 were the 
reason for admission in the last hospitalization, and 
the remaining 6 were recorded in adolescents who 
were admitted to receive chemotherapy. The type of 
documented complications in the 43 recorded deaths 
were: infectious, 34 (79%); compressive, 5 (12%); he-
matologic, 3 (7%) and metabolic, one (2%). Of the 34 
infectious complications, 9 (26%) were due to septic 
shock, 9 (26%) to fever and neutropenia, 6 (18%) to 
pneumonia and 3 (9%) to sepsis (Table 4).

Infectious complications were predominant in ado-
lescents with diagnoses of leukemia (38%, 13/34) and 
central nervous system (CNS) tumors (29%, 10/34). 
Compressive complications were more common in 
adolescents with diagnoses of lymphomas (60%, 3/5). 
Hematologic complications were only found in adoles-
cents with leukemia (3/3). The only metabolic compli-
cation was documented in an adolescent with a CNS 
tumor (Table 4).

Of the 43 adolescents who experienced some type 
of complication, it was the cause of death for 32 (74%). 

The 11 remaining patients died due to disease 
progression or treatment abandonment. Complica-
tions occurred more commonly in adolescents with 
leukemia (50%, 16/32), CNS tumors (16%, 5/32) and 
bone tumors (16%, 5/32) (Table 4).

The therapeutic measures employed in the treat-
ment of complications were: chemotherapy with cura-
tive purposes (86%, 37/43), blood product transfusion 
(44%, 19/43), assisted mechanical ventilation (46%, 
20/43), tumor resection surgery with curative purpos-
es (30%, 13/43) and radiotherapy with curative pur-
poses (9%, 4/43) (Table 5).

One or more terminal phase criteria were found in 40 
of the 63 medical records (63%). The terminal phase 
criteria most commonly used by oncologists to refer to 
this medical condition in the 63 adolescents were: “ad-
vanced, progressive and incurable disease”, 35 (56%); 
“lack of reasonable possibilities of response to specific 
treatment”, 29 (46%); “presence of numerous problems” 
or “presence of multiple and intense symptoms or mul-
tifactorial changing symptoms”, 25 (40%); “high emo-
tional impact closely related to imminent death (referred 
or not explicitly)”, on the adolescents, their relatives and 
on their medical team, 6 (10%); and prognosis of “poor 
quality of life for the next 6 months”, 24 (38%).

Among those 40 adolescents, in 29 (73%), the dis-
ease was on progression and in 11 (28%) it was on 
relapse at the moment of death. There was also doc-
umentation indicating that 24 (60%) were receiving 
palliative treatment, while 16 (40%) continued on treat-
ment with curative purposes. Treatment of pain and 
infections, blood transfusions and ventilatory support 
were the most widely used supportive measures, in 
addition to chemotherapy (Table 5).

Discussion

The results of the present study show that the pat-
tern of death in Mexico by type of tumor (leukemia, 

Table 3. Type of treatment provided to adolescents with terminal phase criteria

Type of treatment Total number of adolescents (n=63)

Terminal phase Place of death occurrence 

Yes
(n = 40)

No
(n = 23)

Hospital
(n = 45)

Home
(n = 6)

Unknown
(n = 12)

Curative 33 10 23 0 0

Curative treatment abandonment 6 6 0 n/d 6

Palliative 18 18 0 6 0

Palliative treatment abandonment 6 6 0 n/d 6

n/d: not documented.
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bone tumors and CNS tumors) coincides as such with 
reports in national surveys24 and with the pattern for 
leukemia and bone tumors in the USA25. All medical 
records that had the cancer stage or risk recorded 
belonged to adolescents at higher risk of relapse.

Treatment with chemotherapy was the main thera-
peutic tool, not only for adolescents with treatment for 
curative purposes, but also for those considered by 
the oncologist to be on palliative treatment. Of note, 
of the 40 adolescents with terminal phase criteria, 
40% continued to receive treatment with curative pur-
poses in spite of the low possibilities of short-term 
survival. This might explain the predominance of ad-
olescents who died from infectious complications. The 
literature describes that the more intense chemother-
apy is, the longer the time of immunosuppression will 
be and, therefore, the risk for infection will be higher10. 
Curative treatments per se presuppose certain quality 
of life values and criteria: assessing the harm that 
results from continuing chemotherapy with curative 
purposes when the probabilities of cure are known to 
be low, is a quality of life judgement26.

The medical record is a legal document27 where each 
one of the actions carried out by medical personnel is 
recorded; however, in nearly all records in this study, it 
was difficult for the moment at which the oncologist 
established that the cancer was no longer curable to 
be identified, as well as the moment palliative treatment 
was initiated, because the oncologist omitted such 

Table 4. Reason for hospitalization, type of complications and cause of death in adolescents with cancer (n=63)

Item Type of cancer

Leukemia
(n = 17)

CNS 
tumors
(n = 15)

Lymphomas
(n = 4)

Bone 
tumors
(n = 16)

Soft tissue 
sarcomas

(n = 3)

Germ cell 
tumors
(n = 3)

Others
(n = 5)

Total

Reason for hospitalization
Chemotherapy 
Cardiogenic shock
Septic shock
Seizures 
Respiratory failure
Pain
Fever and neutropenia
Arterial hypertension
Pneumonia 
Panhypopituitarism 
Sepsis 
Hemorrhagic syndrome
Infiltrative syndrome

5
0
2
0
0
0
2
0
3
0
2
1
2

6
0
2
1
0
0
3
0
1
1
1
0
0

3
0
1
0
0
0
0
0
0
0
0
0
0

7
0
3
0
1
1
3
0
1
0
0
0
0

2
1
0
0
0
0
0
0
0
0
0
0
0

1
0
0
0
1
0
0
0
1
0
0
0
0

2
0
1
0
0
0
1
1
0
0
0
0
0

26
1
9
1
2
1
9
1
6
1
3
1
2

Type of complication
Infectious 
Compressive 
Hematologic 
Metabolic 
No complications 

13
0
3
0
1

10
0
0
1
4

1
3
0
0
0

7
1
0
0
8

0
1
0
0
2

1
0
0
0
2

2
0
0
0
3

34
5
3
1
20

Cause of death
Disease progression
Complication 
No data

1
16
0

9
5
1

2
2
0

7
5
4

1
1
1

2
1
0

2
2
1

24
32
7

CNS: central nervous syndrome.

Table 5. Medical treatment modalities of employed during 
adolescents with cancer last hospitalization (n = 63) 

Treatments Modality n

Curative Chemotherapy 37

Mechanical ventilation 20

Blood product transfusion 19

Surgery 13

Radiotherapy 4

Supportive Pain management 62

Infection management 47

Blood product transfusion 45

Mechanical ventilation 31

Chemotherapy 20

Parenteral nutrition 14
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specifications in the patient record. In the intentional 
search for terminal phase criteria28 in patient evolution 
medical notes, one or several terminal phase criteria 
were documented in most cases. The two more com-
monly used criteria were: “advanced, progressive and 
incurable disease” and “lack of reasonable possibilities 
of response to specific treatment”. In spite of these 
elucidations, none of the oncologists considered these 
terminal phase criteria to decide the type of treatment 
the adolescents were to receive. With these facts in 
sight, these acts are prima facie maleficent, and reflect-
ing on the nature and purpose of the physician’s work 
becomes necessary.

The obligation to benefit others is not what philos-
opher Immanuel Kant called an absolute moral obli-
gation26. Several moral obligations limit the principle 
of beneficence. The most obvious is the moral obliga-
tion not to harm, which derives from the necessity to 
weigh expected harm against expected benefit of a 
treatment to be instituted26. Oncologists’ poor commu-
nication skills can also harm their patients and/or their 
caregivers26,29. Respect of the autonomy of those 
whom oncologists try to help is another of the moral 
obligations that limit the principle of beneficence26. 
Oncologists, and doctors in general, are often ready 
to assume that they know, without asking what’s best 
for their patients, and even that they know what their 
patients and/or their caregivers want29. Qualitative 
studies in this area are therefore necessary in order 
to examine how oncologists’ particular values, either 
personal or professional, manifest themselves in clin-
ical practice during doctor-patient and/or caregivers 
meetings.

Our findings also indicate that therapeutic manage-
ment was essentially complemented with pain man-
agement, antibiotics and blood product transfusion. 
The physicians more commonly involved in the treat-
ment were oncologists, followed by infectologists, 
emergency physicians and intensivists. In half the 
medical records reviewed in this study, participation of 
other healthcare professionals, such as psychologists 
and social workers, was documented. Participation of 
thanatologists and/or priests was only found in three 
records. All this suggests that the biomedical model30 
prevails in the therapeutic management of cancer: 
first, mind and body can be separately treated, sec-
ondly, physicians can act as engineers by “repairing 
only what is required” and, thirdly, explanations about 
the disease are focused on biological changes, avoid-
ing psychological and social changes.

Current regulations of hospitals belonging to the 
Mexican healthcare system establish that “the doctor 
will provide palliative care since the moment terminal 
stage of disease is diagnosed and the patient has 
been informed on the palliative care existing op-
tions…”31. Changes in regulations are ethically desir-
able in order for palliative care to be provided at all 
stages of the disease. This way, recently (December 
2014), the Ministry of Health issued an AGGREEMENT 
establishing that “palliative care must be provided both 
to patients on terminal phase and to people requiring 
pain relief, and to those who suffer from a symptomatic 
disease that is limiting for life, emphasizing that treat-
ments for pain relief do not exclude curative care”21.

The hospital was the place where the highest number 
of deaths occurred, a situation that is explained by dif-
ferent reasons: continuation of aggressive chemother-
apy during the terminal phase, lack of an outpatient 
palliative care department and lack of residences for 
terminally ill patients (hospices) at the national level. In 
other countries, such as USA and Taiwan, where there 
are true palliative care departments, both parents and 
doctors prefer home as the ideal place for the death of 
adolescent patients with cancer14-19.

The scenario was reconstructed with data from med-
ical records; it is highly probable that they did not 
describe in detail the meetings between oncologist/
healthcare professional and adolescent/parents. How-
ever, this study provides a first view of oncologists’ 
usual clinical practice during the terminal phase in 
adolescents with cancer in Mexico. The participating 
hospitals are centers of care specialized in oncologic 
conditions, which act as referral hospitals for the entire 
country, hence the study reflecting the situation in 
Mexico, as an example of Latin American countries.

Conclusions

Oncology practice rests on what is known as the 
biomedical model. From the oncologist’s perspective, 
trying to prolong life is more important than the quality 
of life of those with cancer. The data here presented 
support the urgent need to implement real palliative 
care services, but more importantly, there is the im-
petus of putting clinical practice ethics into action and 
thereby reinforce good medical practice.
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