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Purpose Avoiding chemotherapy during the last 30 days of life has hecome a goal of cancer care in the
United States and Europe, yet end-of-life chemotherapy administration remains a common practice
worldwide. The purpose of this study was to determine the frequency of and factors predicting end-of-life
chemotherapy administration in Uganda.

Methods Retrospective chart review and surveys and interviews of providers were performed atthe Uganda
Cancer Institute (UCI), the only comprehensive cancer center in the area, which serves a catchment area of
greater than 100 million people. All adult patients at the UCI with reported cancer deaths hetween January
1, 2014, and August 31, 2015 were included. All UCI physicians were offered a survey, and a subset of
physicians were also individually interviewed.

Results Three hundred ninety-two patients (65.9%) received chemotherapy. Age less than 55 years (odds
ratio [OR], 2.30; P=.004), a cancer diagnosis greaterthan 60 days hefore death (OR,9.13; P<.001),and a
presenting Eastern Cooperative Oncology Group performance status of O to 2 (OR, 2.47; P=.001) were
associated with the administration of chemotherapy. More than 45% of patients received chemotherapy in
the last 30 days of life. No clinical factors were predictive of chemotherapy use in the last 30 days of life,
although doctors reported using performance status, cancer stage, and tumor chemotherapy sensitivity to
determine when to administer chemotherapy. Patient expectations and a lack of outcomes data were
important nonclinical factors influencing chemotherapy administration.

Conclusion Chemotherapy is administered to a high proportion of patients with terminal cancer in Uganda,
raising concern about efficacy. Late presentation of cancer in Uganda complicates end-of-life chemo-
therapy recommendations, necessitating guidelines specific to sub-Saharan Africa.
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INTRODUCTION

Although cytotoxic chemotherapy is often associ-
ated with improvements in quality and quantity of
life among patients with advanced cancer,'™ the
benefit of its use at the end of life is uncertain.
Chemotherapy in the last days of life is not asso-
ciated with a survival benefit, and recent data
suggest it may cause harm by decreasing quality
of life and increasing costs.*® As a result, death
within 30 days of chemotherapy has been used
as a quality indicator for cancer care.®’ Both the
European Society of Medical Oncology and ASCO
have published position statements encouraging
discussions about the appropriate cessation of
chemotherapy.®® However, the implementation
of such recommendations has been limited.!%!!

In 2012 alone, there were an estimated 645,000

patients with cancer seen annually at the Uganda
Cancer Institute (UCI), more than 75% present with
stage Il or IV disease (Low et al, manuscript in
preparation).'® Although various prognostic indices
aid in the decision of whether and when to admin-
ister chemotherapy in resource-abundant areas,
the ability to accurately predict response to therapy
and prognosis in Uganda is limited by incomplete
laboratory and clinical data. Deciding whether to
administer chemotherapy in advanced disease in
this setting and, if administered, determining the
optimal time to stop chemotherapy are challenging.
To address the dearth in knowledge concerning
chemotherapy use atthe end of life in sub-Saharan
Africa and to better gauge current oncology prac-
tices at the end of life in Uganda, we conducted a
mixed-methods study to evaluate the use of che-
motherapy at the UCI. The UCI employs 28 doctors

new cancer diagnoses and more than 450,000
cancer-related deaths in Africa.'® In Uganda,
cancer survival is less than 13% for all cancers
except for breast, and of the nearly 4,000 new
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and isthe only comprehensive cancer center in the
area, serving a catchment area of more than 100
million people in Uganda and adjacent regions of
several neighboring countries (Uganda Cancer
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Institute/Hutchinson Cancer Care Alliance, un-
published data).

METHODS
Chart Abstraction

Medical records of all patients = 18 years old di-
agnosed with cancer at the UCI who died between
January 1, 2014, and August 31, 2015, were
reviewed. Data abstracted from eligible participants’
charts included demographic information, clinical
diagnosis, date of diagnosis, stage of disease, che-
motherapy administration, date of last chemother-
apy, performance status at time of chemotherapy (or
performance status at admission if chemotherapy
was never administered), comorbidities, involve-
ment of a palliative care specialist, and date of death.

We defined chemotherapy as cytotoxic agents (eg,
cisplatin), targeted therapy (eg, imatinib), and im-
munotherapy (eg, rituximab). Endocrine (including
leuprolide) and bisphosphonate therapies were de-
fined as supportive treatments. Cancers with a his-
toric response rate of at least 50% to first-line
chemotherapy were deemed chemotherapy sensi-
tive; all other tumors were considered to be not
chemotherapy sensitive.®**!°> Cancer types that
were not specified in the medical charts were ex-
cluded from the chemotherapy sensitivity analysis.
Early diagnosis was defined as being diagnosed with
cancer more than 60 days before death.'® Patients
whose medical files either had no confirmatory
cancer diagnosis or could not be found by the
medical records office were excluded. Vital status
was determined by the UCI medical records office
and confirmed by each patientfile. Only patients who
were confirmed to be deceased were included;
patients who died at home with no verification by
the UCI records office were excluded.

Survey and Interview

After discussion with UCI physicians and adaptations
from the literature, a survey was designed that
assessed physician views on end-of-life chemother-
apy and factors influencing the cessation of chemo-
therapy.'”19 This survey was offered to all doctors at
the UCI, excluding the authors, who had provided
clinical care within 6 months of survey administration.

Between April and May 2016, one author (D.L.)
conducted one-on-one semistructured interviews
with seven doctors from the UCI who were identified
via purposive sampling to capture diverse perspec-
tives. Participant recruitment continued until the-
matic saturation was reached. An interview guide
with open-ended questions was used to explore
participants’ management approach to advanced
cancers. Open-ended questions were followed with
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probes for in-depth understanding of participants’
responses. Finally, participants were asked to assess
and give care plans for two hypothetical patients with
metastatic cancer (Data Supplement). These inter-
views were conducted in English, audio-recorded,
and transcribed verbatim by the author (D.L.).

Data Analysis

REDCap software (projectredcap.org) captured
the chart abstraction and survey data. STATA
version 14.1 (STATA, College Station, TX) was
used for statistical analysis of the chart review.
Bivariable logistic regression was used to test for
factors correlated with the receipt of chemother-
apy (because life expectancy after cancer diag-
nosis was so limited in this cohort) and factors
influencing chemotherapy administration in the
last 30 days of life. All bivariable factors with a
P =< .20 were included in a multivariable logistic
regression.?° Proportional statistics were used to
describe survey results regarding the frequency
with which doctors felt certain factors influenced
their chemotherapy decision making.

For the individual interviews, two authors (D.L. and
E.C.M.) conducted qualitative thematic content
analysis with the transcribed interviews to develop
and iteratively modify a codebook. Each code was
reviewed for internal consistency and described
with a specific definition to ensure a standard
definition by each researcher. Data analysis was
done concurrently with data collection in an itera-
tive manner to ensure saturation was reached.
Atlas.tiv1.0.46 (ATLAS ti Scientific Software Devel-
opment, Berlin, Germany) was used for coding
organization and analysis. This study was approved
by the Fred Hutchinson Cancer Research Center
Review Board (Federalwide Assurance [FWA] No.
00001920), the Uganda Cancer Institute Research
Ethics Committee (FWA No. 00021897), and the
Uganda National Council on Science and Technol-
ogy (FWA No. 00001293).

RESULTS
Chart Review

A total of 738 adult patients at the UCI met eligi-
bility criteria. For these patients, 138 medical
charts (18.7%) could not be found, and five charts
(0.7%) were created but had no confirmed cancer
diagnosis, leaving 595 medical charts (80.6%) for
this analysis.

The median patientage was 46 years (interquartile
range, 35 to 60 years; range, 18 to 95 years), and
men and women were equally represented
(Table 1). Patients were clinically diagnosed with

jgo.org JGO - Journal of Global Oncology


http://jgo.org

cancer a median of 57 days before their date of
death (interquartile range, 13 to 225 days).

The receipt and timing of chemotherapy varied by
cancer type (Fig 1). Three hundred ninety-two
patients (65.9%) received any chemotherapy. In
total, 45.4% of patients received chemotherapy in
the last 30 days of life. Of those ever receiving

Table 1. Patient Characteristics From Chart Abstraction

Characteristic

No. of Patients (%; N = 595)

Age at death, years

Median 46
Interquartile range 35-60
Male sex 296 (49.7)
District of residence (Kampala) 119 (20.0)
Early diagnosis (> 60 days before death) 303 (50.9)
Late-stage cancer (Ill or IV)* 406 (87.7)*

Tumor type 595
Kaposi sarcoma 83 (13.9)
Breast 59 (9.9)
Non-Hodgkin lymphoma 51 (8.6)
Liver 40 (6.7)
Acute leukemia 39 (6.6)
Prostate 30 (5.0)
Cervical 27 (4.5)
Esophageal 26 (4.4)
Lung 25 (4.2)
Colon 23 (3.9)
Gastric 22 (3.7)
Other 146 (24.5)
Undefined 24 (4.0)

Comorbidities 247 (41.5)
HIV 145 (24.4)
Hypertension 62 (10.4)
Tuberculosis 39 (6.6)
Diabetes 34 (5.7)

ECOG performance status 463
0 22 (4.8)
1 101 (21.8)
2 191 (41.3)
3 131 (28.3)
4 18 (3.9)

Documented receipt of chemotherapy (ever) 392 (65.9)

Chemotherapy in last 30 days of life 270 (45.4)

Abbreviation: ECOG, Eastern Cooperative Oncology Group.
*Stage before chemotherapy was started. Percentage based on total of 463 patients because some charts

had no staging information.
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chemotherapy, 68.9% received chemotherapy in
the last 30 days of life.

The receipt of chemotherapy was associated with
age, timing of cancer diagnosis, and Eastern Co-
operative Oncology Group (ECOG) performance
status at presentation (Table 2). Patients younger
thanage b5years (oddsratio [OR], 2.30; P=.004),
those who were diagnosed with cancer more than
60 days before death (OR, 9.13; P < .001), and
those with presenting ECOG performance statuses
of 0to 2 (OR, 2.47; P=.001) were more likely to
receive chemotherapy (Table 2).

Age, timing of cancer diagnosis, and performance
status were not predictive of receiving chemother-
apy in the last 30 days of life. There were no
observed factors, including patient residence,
comorbidities, or the involvement of palliative care
specialists, that were predictive of chemotherapy
administration in the last 30 days of life (Table 2).

Survey and Interviews

Twenty-five of 26 eligible doctors at the UCI par-
ticipated in the survey (Table 3). Eighteen doctors
(72%) were men, and 22 doctors (88%) reported
receiving training in palliative care during their
medical education (Table 3).

Seven of the surveyed doctors also participated in
individual interviews (Table 3). Theyincluded med-
ical officers (completed medical school) and med-
ical officers special grade (completed medical
school and masters-level training; Table 3).

Factors Influencing End-of-Life Chemotherapy Use

UCI physicians referenced several factors influenc-
ing their decision to use chemotherapy atthe end of
life, including performance status, cancer type and
chemotherapy sensitivity, patient expectations,
and a lack of treatment guidelines. All doctors
interviewed emphasized the difficulty in making
decisions regarding end-of-life chemotherapy.

Performance Status. When deciding whether to
give chemotherapy in advanced cancers, six of
seven interviewed doctors referenced the impor-
tance of assessing the patient's ECOG perfor-
mance status.

What is the patient able to do for themselves? Are
they ECOG 1, ECOG 2, or are they ECOG 3 or 4?
Studies have shown thatwith ECOG 3 or4 and with
advanced disease, outcomes are not good. And
so, again that would guide me, should | give
chemo, should | not give chemo. (Doctor 6)

The survey reinforced this statement, because
80% of doctors noted that performance status
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strongly influenced their decision to terminate
chemotherapy (Fig 2).

Type of Cancer. In determining chemotherapy
treatment, the doctors who were interviewed also
stressed the importance of cancer type.

There are some cancers that respond to chemo
even when they are stage 4 and there are those
that don’t respond. (Doctor 6)

Someone might come in severely distressed with
[lymphoma and] superior vena cava obstruction,
desaturating even on oxygen and they are very,
very sick. But | know | put in 1 cycle of chemo-
therapy and within two days all of that will have
gone away and they feel much better. Versus
someone who comes in with 6-month history of
osteosarcoma with mets in the lung, in the liver
and stufflikethat. .. soforthose two patients those
decisions are made differently. (Doctor 3)

Table 2. Factors Associated With Receipt of Chemotherapy and Chemotherapy Within 30 Days of Death in 595 Patients

Chemotherapy Within ~ Chemotherapy Within

Any Chemotherapy 30 Days of Death 30 Days of Death
Any Chemotherapy (bivariable) (multivariable) (bivariable) (multivariable)
Risk Factor OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P
Age < b5 years 1.44 (1.01 to 2.06) .04 2.30(1.31 to 4.05) 004 1.33(0.94t01.88) .11 1.40(0.87102.23) .17
Sex (male) 0.84(0.5910 1.17) .30 — — 094(0.68t01.30) .70 — —
Live outside Kampala 0.89 (0.64 to 1.25) .52 — — 1.20(0.87to1.66) .27 — —
Early diagnosis (> 60 days 7.65(5.10t011.49) <.001 9.13(5.17to 16.11) <.001 1.33(0.96t01.84) .08 1.31(0.85t02.01) .22
before death)
Early-stage cancer (I-I1) 1.93 (0.99 to 3.77) .05 2.12(0.87t05.17) .10 2.10(1.19t03.71) .01 1.53(0.73t03.22) .26
Chemotherapy-sensitive cancer ~ 1.92 (1.28 to 2.89) 002 1.41(0.76t02.63) 28 092(0.641t01.32) .64 — —
Hematologic cancer 1.01 (0.66 to 1.55) .96 — — 098(065t01.46) 91 — —
ECOG performance score of 0-2  3.01 (1.98t0 4.56) < .001 2.47(1.44to04.26) .001 1.31(0.89t01.94) .18 1.29(0.81t02.05) .28
Comorbid disease 1.04 (0.74 to 1.47) .82 — — 128(092t01.78) .14 1.32(0.74t02.34) .34
HIV 1.15(0.77 to 1.72) 49 — — 140(0961t02.04) .08 1.02(0.49102.12) .96
Hypertension 0.93 (0.54 to0 1.62) 81 — — 1.06(0.63101.80) .82 — —
Diabetes 0.83 (0.4 t0 1.67) .60 — — 1.38(0.69t02.76) .36 — —
B 1.04 (0.52 to 2.07) 92 — — 1.15(060t02.21) .67 — —
Seen by palliative care specialist  1.04 (0.60 to 1.79) .89 — — 0.71(0421t01.20) .20 0.85(0.46t0 1.57) .60

Abbreviations: ECOG, Eastern Cooperative Oncology Group; OR, odds ratio; TB, tuberculosis.
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Table 3. Physician Characteristics

Characteristic

No. of Physicians (%)
Survey (n = 25)

Interview (n = 7)

Male 18 (72) 5 (71)

Level of training
Medical officer 9 (36) 4(57)
Medical officer special grade 12 (46) 3(43)
Consultant/senior consultant 4 (16)

Previously received training in palliative care 22 (88) 7 (100)

Expectation of Treatment. Beyond clinical infor-
mation, interviewed doctors highlighted the
importance of patients’ expectations; doctors
mentioned sometimes administering treatment
to satisfy the patient.

| have not yet seen a patient who comes in with
advanced disease and doesn’t want chemother-
apy. (Doctor 4)

We live in an environment where there is a lot of
stress or demand from the family. Once a patient
comes, they expecttreatmentand bouncing them
back home—they feel really that it's been very,
very unfair to not get any treatment. (Doctor 7)

Lack of Data and Guidelines. Interviewed doctors
repeatedly referenced the lack of definitive treat-
ment guidelines as a challenge in clinical decision
making.

There’s no general protocol used per se. As you
realize when you see these patients, they're all
kind of unique . . . so | won't lie to you that we
have a general protocol where anyone with stage 4
cancer, do this, A, B and C. No. (Doctor 3)

| think here at the cancer institute, it's a case-by-
case scenario. Because most of our patients come
with advanced disease, ok? They are often in very
poor performance status, ok? So to say, if it's a
3ora4don'ttreat, would be like not treating 95%
of the patients. So | think it's a case-by-case
scenario. (Doctor 1)

Because doctors do not have end-of-life treatment
protocols, they cannot use evidence-based crite-
riatodecide whentotreat. Ina hypothetical clinical
scenario involving metastatic colorectal cancer
presented to six of the seven interviewees, two
of six doctors claimed they would treat with che-
motherapy, two of six claimed they would not treat
with chemotherapy, and two of six were unsure.

Chemotherapy Culture

Although many factors influence physicians’ de-
cisions about whether to treat advanced cancers
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with chemotherapy, doctors felt that it was best to
treat when there was uncertainty. Doctors re-
ported positive feelings toward chemotherapy
use, noting it offered the possibility of cure or at
least symptom relief.

Default Practice of Treatment. When clinical pre-
sentations were not clear-cut, most doctors re-
ported defaulting to treating with chemotherapy.

We just give chemotherapy because yes it's
there and | know how to write it. That's what | really
feel. . . . As a doctor you do what you know best—
how to prescribe drugs. (Doctor 2)

There was no consensus on whether the treatment
patterns at the UCI were best clinical care or
overtreatment. In the survey, 36% of physicians
felt that chemotherapy was given too close to
death, 12% were unsure, and 52% disagreed that
chemotherapy was given too close to death (Fig 2).
Of the interviewed doctors who felt chemotherapy
was given too close to death, there was strong
concern over the aggressive administration of
chemotherapy.

[t's horrible. Our outcomes, our treatment out-
comes are terrible. | don’t have figures or num-
bers, but | would think we are not doing much. We
are killing more than we are curing . . . patients are
given chemotherapyandthenin48hourstheyare
dead. You know? And you're asking yourself, why?
(Doctor 1)

Hope. Doctors tended to treat patients because
they felt there was always a chance for a cure and
that doctors should not take hope away from
patients.

Everyone deserves a chance to, you know, try fora
cure. Like | give you and maybe you improve. . . .
People don’t want to give up on their patients.
(Doctor 1)

In the survey, 16 (67%) of 24 doctors reported
feeling a sense of failure when transitioning from
curative therapy to exclusively palliative treatment
(Fig 2).

DISCUSSION

End-of-life cancer care is a significant challenge in
sub-Saharan Africa because the best timing and
use of chemotherapy in advanced cancers are
unclear. We studied end-of-life care at the UCI,
reviewing all recorded deaths among adult pa-
tients with cancer over a 20-month time period, as
well as surveying and interviewing doctors at the
UCI. We aimed to describe end-of-life chemo-
therapy practices and assess the culture of
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Fig 2. Physician survey
results on factors
influencing cessation of
chemotherapy and
attitudes toward end-of-
life chemotherapy.

The patient's performance
status influences chemotherapy
cessation

| feel a sense of failure when
transitioning from curative to
exclusively palliative therapy

The absence of effective
chemotherapy influences
chemotherapy cessation

| am more likely to give
chemotherapy if | have talked with the
patient about end-of-life goals

The patient's desire to stop
treatment influences
chemotherapy cessation

Palliative chemotherapy is
usually helpful at the
end of life

Too often chemotherapy is
given close to
time of death

The patient's expectation
of a cure influences
chemotherapy cessation

Most patients should receive
chemotherapy regardless
of cancer staging
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chemotherapy use in patients with terminal can-
cer in Uganda.

In our study, patients younger than age 55 years,
those with a better performance status, and those
diagnosed with cancer more than 60 days before
death were more likely to receive chemotherapy.
Nearly half of all patients were given chemother-
apy in the last 30 days of life. Despite doctors’
insistence in the survey and interviews that they
used performance status, cancer type, and tumor
chemotherapy sensitivity in deciding whether to
give chemotherapy to terminal patients, none of
these factors were found to be predictive of che-
motherapy use in the last 30 days of life. Our data
suggest that chemotherapy treatment in patients
with advanced cancer at the UCI may be influ-
enced more strongly by nonclinical factors than by
clinical factors.

The frequency of chemotherapy administration
nearthe end of life in Uganda is one of the highest
in the world.'® There are many possible expla-
nations for this. First, uncertainties in cancer
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staging and the absence of prognostic bio-
markers may have led providers to err on the side
of treating more aggressively. This is suggested
by the qualitative data, where doctors empha-
sized treating with chemotherapy when there was
clinical uncertainty. Second, more than half of
UCI patients were diagnosed with cancer less
than 2 months before death. All of these patients
were chemotherapy naive, and so such treatment
often may have been appropriate. Unlike many
other studies documenting the use of chemo-
therapy near the end of life with patients treated
for relapsed and refractory disease, the patients
in our cohort were predominantly receiving first-
line chemotherapy. Third, the distribution of can-
cer types in our cohort varied substantially from
other published studies. Kaposi sarcoma, the
most common cancer in our study, was one of
the most commonly treated cancers within the
last month of life and has rarely been reported in
previous studies. Other studies have found end-
of-life chemotherapy treatment to be correlated
with cancer type, and this may partially explain
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the high rates of chemotherapy use in
Uganda.?*?®  Finally, cultural expectations
around cancer care, both in patients and pro-
viders, may differ substantially from settings
where chemotherapy use at the end of life has
previously been studied. Accessible and afford-
able chemotherapy has only recently been avail-
able to many patients in Uganda. Because it
often takes patients more than 7 months from
the onset of cancer symptoms to register at the
UCI (Lowetal, manuscriptin preparation), many
patients and families consume nearly all of their
resources to obtain a cancer diagnosis and sub-
sequently feel entitled to treatmentupon arriving
at the UCI.

Regardless of rationale, the high rate of chemo-
therapy use at the end of life raises questions of
efficacy. Itis difficult to gauge the appropriateness
of chemotherapy use at the end of life in Uganda
because of the dynamic clinical picture in which
late-stage, treatment-naive patients are the norm.
This suggests there may be opportunities to de-
velop evidence-based guidelines for the provision
of chemotherapy in patients with advanced-stage
cancers in Uganda. Such guidelines should be
informed by clinical criteria and nonclinical factors
that influence doctors’ decisions. Although UCI
doctors reported making end-of-life chemother-
apy decisions on the basis of ECOG performance
status, cancer type, and patient hopes, as has
been noted in other studies throughout the
world,®?43% the chart abstraction showed that
none of these factors predicted chemotherapy
use in the last 30 days of life. This difference in
perceived and observed behavior demonstrates
that these clinical measures are not the only
decision-altering factors. The other key factors
identified in the interviews, including a lack of
outcomes data and patients’ expectations of treat-
ment, may influence doctors’ decisions more
than previously appreciated. Hence, although
itremains essentialtodevelop evidence-based
end-of-life treatment guidelines relevant to
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sub-Saharan Africa, such clinical algorithms
must understand and incorporate nonclinical
factors into their provisions for chemotherapy
treatment near the end of life.

It is important to acknowledge this study’s limi-
tations. A significantamount of data was missing;
more than 18% of medical files were not found.
Additionally, although deaths on the inpatient
units were reliably recorded in the medical re-
cords logbook, deaths outside of the hospital
were only recorded and included if family of de-
ceased patients contacted the UCI about a pa-
tient’s death. This biases the data to in-hospital
deaths and, therefore, may overstate the use of
chemotherapy near death. Finally, the medical
records inconsistently recorded chemotherapy
doses and rarely listed cause of death, making
it difficult to interpret the efficacy of chemother-
apy administration.

In conclusion, as the first published examination
of chemotherapy use at the end of life in sub-
Saharan Africa to our knowledge, this study
showed that the rate of chemotherapy use in
the last 30 days of life in Uganda is among the
highest in the world. This is likely a result of
myriad factors including late presentation of dis-
ease by chemotherapy-naive patients. Although
age, timing of diagnosis, and performance status
were predictive of the use of chemotherapy as a
treatment modality, there were no predictors of
chemotherapy use in the last 30 days of life,
despite doctors’ qualitative insistence on using
performance status, cancer staging, and cancer
type to make these decisions. Because aggres-
sive, end-of-life chemotherapy has demonstrated
no survival benefit and often causes harm in
resource-abundant settings,5'7 there is need for
evidence-based guidelines for end-of-life che-
motherapy treatment specific to sub-Saharan
Africa.
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