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Abstract 

Background: Previous research has shown that the inclusion of patient-reported outcomes measures in the patient’s 
visit to the oncologists might improve the quality of global health care. The aim of the study was to assess the feasibil-
ity, acceptance, and utility perceived by patients and oncologists of health-related quality of life (HRQL) assessments 
obtained prior to clinical visits, and to evaluate if this has an impact on patient’s well-being in a sample of Spanish-
speaking patients from Uruguay.

Methods: Patients assisted regularly in the Oncology Clinic were randomized into two groups: an intervention group 
that completed a set of questionnaires (European Organisation for Research and Treatment of Cancer-Quality of Life 
Questionnaire-C30 (EORTC QLQ-C30) and Hospital Anxiety and Depression Scale using a touch screen device and a 
control group that did not respond to these questionnaires. At 2 months, the responses of all the participants to the 
Functional Assessment of Cancer Therapy-General (FACT-G) were collected over a telephone to determine whether 
there were differences in the HRQL between the intervention and control groups. The graphed scores of the interven-
tion group were included in the clinical history of the patient during consultation. Patients and physicians completed 
the questionnaires on the usefulness of these measurements.

Results: In total, 58 patients participated in this study: 36 in the intervention group and 22 in the control group; 65% 
of the participants were female, and median age was 59 years (18–79). Regarding patients, 97% found the question-
naires easy to complete and thought that they included important questions. As for oncologists, 68.8% used the 
information and 87.5% found it useful for the consultation. There were no significant differences in the FACT-G scores 
between the intervention and control groups.

Conclusions: The routine HRQL assessments using an electronic device prior to the consultations were positively val-
ued by almost all patients and physicians. This could significantly contribute to a better understanding of the patient’s 
overall problems during consultation. These results confirm the benefits of integrating the patient’s self-reported 
quality of life outcomes into consultations.

Keywords: Quality of life, Patient reported outcomes, Clinical practice, Oncology, Uruguay

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Background
Health related quality of life (HRQL) research in oncol-
ogy has rapidly evolved in the last decades from the ini-
tial efforts to develop reliable and well validated measures 
of symptom burden, well-being, and quality of life, to the 
inclusion of patient-reported outcomes measures (PROs) 
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in clinical trials, and more recently to the application of 
PROs in daily clinical practice.

Several studies demonstrated that PROs obtained in 
an individual level can be used in the patient’s visit to 
the oncologists to facilitate the detection of physical or 
psychosocial problems, to monitor disease progres-
sion, treatment effectiveness and side effects, to improve 
patient-doctor communication and to improve the qual-
ity of global health care [1–3]. Self-reports obtained prior 
to the consultation may increase the number of topics 
discussed as well as the quality of global health care even 
when it may not have a demonstrated impact on the deci-
sion-making process [4–7].

Therefore, the inclusion of standardized questionnaires 
on the quality of life in clinical practice can help health 
professionals become acquainted with the assessment of 
functional and psychosocial problems, thereby contribut-
ing to the better management of these issues. Monitoring 
adverse effects has been highlighted as another source 
of valuable information from patient reports that can 
improve the treatment adequacy [7].

Some critical aspects need to be solved when including 
PROs in daily clinical practice such as the development 
of computer-assisted data collecting procedures, includ-
ing the use of portable devices with audio-visual testing 
available for patients with visual or reading disabilities, 
real-time data capture and processing, generation of 
graphic outputs easily comprehensible to physicians, that 
can be printed and included in the medical chart dur-
ing the short period of time that spans from the patient 
arrival to the clinic to the moment he or she enters the 
doctor’s office [2].

The use of computerized patient data collection meth-
ods has enabled real-time HRQL measurements and 
presentation of the results to clinicians, which is a fea-
sible approach in busy daily clinical practice [1, 3, 4, 6]. 
The patient feedback on the use of these methods has 
revealed a high degree of acceptance [7]. Chen et al., con-
ducted a review on the implementation of PRO measures 
in routine oncology practice based on the identification 
of a set of outcomes [8]. They concluded that there is 
growing evidence supporting the routine collection of 
PRO to enable better and patient-centered care, patient-
provider communication and improves patient satisfac-
tion, improves the monitoring of treatment response 
and the detection of the unrecognised problems. How-
ever, the evidence was weak for its impact on changes 
to patient management and improved health outcomes 
and non-existent for changes to patient health behav-
ior, strong and effective quality improvement, increased 
transparency, accountability, public reporting and bet-
ter health care system performance. They suggested that 
these evidence gaps require further research. In addition 

to the well-accepted PROs, the application of computer 
adapted testing, the acceptance of information tech-
nology by patients and health professionals, the real-
time and routinely collected PROs might enable a more 
patient-centered health care system.

Another important research gap, as shown in the 
review, is that the 27 articles identified had been con-
ducted in referral cancer centers in North America, 
Europe, or Australia, in populations with high socioeco-
nomic status. Therefore, it is very relevant to know how 
electronic data collection procedures behave in a sample 
of low-income patients treated at a public university hos-
pital in a South American country. It is highly relevant to 
include audiovisual evidence of PRO in populations his-
torically excluded from HRQL studies, who are the ones 
who will experience the impact of cancer and treatments 
on their general well-being to a greater extent [9].

The aim of this research was to study, as a primary out-
come, the feasibility, acceptance, and utility perceived by 
patients and oncologists of the inclusion of the patient’s 
assessments of their HRQL obtained immediately prior 
to the routine clinical visit, and as a secondary outcome, 
to evaluate if this information provided to the oncolo-
gist may have an impact on the patient’s well-being and 
the satisfaction with care two months after the first 
assessment.

It was hypothesized that the application and inclusion 
of serial HRQL measurements in the oncology clinical 
practice would be well accepted and considered useful 
by both patients and oncologists. Secondly, it could cause 
positive changes in the quality of care, leading to greater 
patient satisfaction with medical care as well as greater 
adequacy of medical decisions, better control of symp-
toms, and better perception of quality of life.

Therefore, we intended to provide a tool to our oncolo-
gists for the convenient and reliable measurement of the 
quality of life of their patients that can be incorporated 
into their clinical evaluations.

Method
We designed a longitudinal study following the method-
ology and recommendations proposed by Galina Velik-
ova [4, 6] modified to make it feasible for our medical 
setting. It included the randomization of patients in two 
groups, the intervention group consisting of the comple-
tion of quality of life questionnaires and providing feed-
back to doctors as part of medical notes, and a control 
group that will not complete the quality of life question-
naires in the clinic.

All patients assisted at the Clinical Oncology Depart-
ment of the Hospital de Clínicas – Universidad de la 
República, Uruguay between March and July 2017 were 
invited to participate. The eligibility criteria were patients 
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aged 18 years or older, those with a diagnosis of cancer 
that could be treated systemically (chemotherapy, hor-
mone therapy, or biological therapies) with a life expec-
tancy of at least 6 months, and those who were starting 
such treatment or had started it in the last 3  months. 
Patients with a concurrent medical disease, with cogni-
tive deficits, dementia or with a severe persistent mental 
illness were excluded.

Sample size calculation was based on a minimal impor-
tant difference in the FACT-G total score of 10 points 
(range 0–108 points), an expected standard deviation in 
each arm of 9 points, a sample size ratio of 1, with 95% 
confidence interval, and 80% statistical power. Estimated 
sample size was 41 patients for each study arm.

Measures
The following instruments were included in the initial 
clinical assessment using an electronic device.

The European Organisation for Research and Treat-
ment of Cancer-Quality of Life Questionnaire-C30 
(EORTC QLQ-C30) [10, 11] is the HRQL measurement 
instrument of the European Organization for Research 
and Treatment of Cancer considered reliable and valid in 
various linguistic and cultural contexts [12]. It includes 
30 items divided into five functional scales (physical, 
role, emotional, social, and cognitive functioning), three 
symptom scales (fatigue, pain, and nausea/vomiting), 
overall health/quality of life scale, and several items 
assessing additional symptoms (dyspnea, loss of appetite, 
insomnia, etc.) and the financial impact. The measure-
ment scale ranges from 0 to 100. For the five functional 
scales and overall quality of life scale, a higher score 
represents a better level of functioning, whereas for the 
symptom scales, a higher score indicates a higher level of 
symptoms.

The Hospital Anxiety and Depression Scale (HADS) 
[13–15] is a brief and reliable self-reported measure of 
anxiety and depression in hospitalized and ambulatory 
medical patients, also used in primary care and research, 
consisting of seven items for anxiety (HADS-A) and 
seven for depression (HADS-D). The Spanish version of 
the HADS is available from the publisher (GL Assesse-
ment, www. gl- asses sment. co. uk).

During the follow-up, The Functional Assessment 
of Cancer Therapy Questionnaire Spanish Version 
4 (FACT-G) was completed through a telephone inter-
view. The FACT-G [16, 17] is comprised of 27 items 
measuring four dimensions of HRQL using 5-point Lik-
ert-type response categories ranging from 0 = ’not at all’ 
to 4 = ’very much’: physical well-being (PWB, 7 items, 
range 0–28 points), social and family well-being (SFWB, 
7 items, range 0–28 points), emotional well-being (EWB, 
6 items, range 0–24 points), and functional well-being 

(FWB, 7 items, range 0–28 points). It provides a FACT-
G Total that is the summation of the subscale scores 
(range 0–108), and a Total Outcome Index score (TOI) 
that summarizes the PWB and FWB scores. The FACT-G 
was validated in Uruguay [18]. Higher total and subscale 
scores represent better quality of life and well-being.

The Visit Specific Doctor Questionnaire and End of 
Study Doctor Questionnaire (VSD1), a self-reported 
questionnaire developed by Prof. Galina Velikova from 
the University of Leeds School of Medicine (personal 
communication) was used to evaluate the oncologists’ 
perception of the clinical utility of having the patient’s 
self-reported HRQL information during consultation. It 
assesses the oncologists’ perception on the utility of the 
testing in the following areas, providing overall assess-
ment of the patient, providing additional information, 
confirming knowledge of patient’s problems, identify-
ing issues/problems to be discussed, starting/stopping/
changing symptomatic drugs, ordering tests, starting/
stopping chemotherapy, referral to psychologist, coun-
selling about lifestyle. All the members of the Oncology 
Department were invited to participate. The physicians 
worked in 8 teams with a total of 20 physicians including 
residents. Different physicians attended the patients dur-
ing the follow up, so the patients saw different physicians 
over time.

The battery included an ad-hoc test on patients’ satis-
faction and potential benefits of the procedure, consid-
ering how easy or difficult it was to complete, how time 
consuming they considered the procedure, whether they 
were willing to complete the tests at each visit, if the 
questions were relevant, if they would prefer to answer 
using the touch screen device or to have the questions 
read out in an interview. It also included a list of clinical 
and sociodemographic data.

Software development
The research design made necessary to develop two soft-
ware applications. One uses an  iPad® device that captures 
the information from patients (audiovisual computer-
assisted testing software or AVCT) and send it through 
the Internet, and a web-based application. Screenshots 
of how the questions looked from the patient’s perspec-
tive are shown as Additional File 2, Additional File 3 and 
Additional File 4. The graphical presentation of results to 
the clinicians are shown in detail as Additional File 1.

The software also includes optional audio recordings to 
be used by people with low reading skills or visual limi-
tations. The web application used PHP5 as programming 
language, PostgreSQL for database, and Apache2 as web 
server. This application receives the information from 
patients and doctors, calculate scores, generate graphic 

http://www.gl-assessment.co.uk
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reports on PDF format of the several indicator or dimen-
sions of the questionnaires.

Procedure
To ensure variability, data collection was performed on 
two different days of the week. The patients approached 
were cared for by different treatment teams that included 
members of the teaching staff and residents. The patients 
were randomized into two groups: an intervention group 

that completed a set of HRQL questionnaires using a 
touch-screen device with a telephone follow-up and a 
control group that did not respond to any questionnaires 
at the start of the study but only to a telephonic follow-up 
survey.

The measurements for the patients in the intervention 
group were conducted in the waiting room before the 
consultation with the oncologist on two different occa-
sions: at the time of inclusion in the study (T1) and at 

Table 1 Sociodemographic and clinical features

CT Chemotherapy, RT Radiotherapy

Intervention group (n = 36) Control group (n = 22) Total (n = 58)

Age: mean (range) 58 years (28–79) 60 years (18–74) (%) 59 years (18–79) (%)

Gender % % %

 Female 66.7 63.6 65.5

 Male 33.3 36.4 34.5

Marital status % % %

 Married/unmarried couple 41.7 50 44.8

 Divorced /separated/widow 27.8 22.6 25.8

 Single 27.8 18.2 24.1

Household composition % % %

 No data 2.8 9.1 5.2

 Living alone 11.1 13.6 12.1

 Living with relatives or others 86.1 77.2 82.7

 No data 2.8 9.1 5.2

Occupation % % %

 Full time or partial time job 22.2 13.6 18.9

 Retired/pension/medical leave 44.4 50 46.5

 Unemployment insurance/ looking for a job 16.6 22.7 18.9

 Student 2.8 0 1.7

 No data 13. 8 13.6 13.7

Profess a religion % % %

 Yes 69.4 40.9 58.6

 No 30.6 59.1 41.4

Type of cancer % % %

 Breast and gynecological 47.2 54.5 50

 Lung 13.8 9.1 12.1

 Urologic 2.7 9.1 5.2

 Digestive 33.3 18.1 27.5

 Other 12.7 9.1 5.2

Type of treatment % % %

 CT or CT + RT 83.3 77.2 81

 Biological therapy 5.5 4.5 5.1

 CT + Biological therapy 8.3 4.5 7.9

 Hormone therapy 0 9 3.4

 Other 2.8 4.5 3.4

Treatment intention % % %

 Adjuvant/neoadjuvant 55.5 54.5 55.1

 Definitive CT/RT or Hormonal/RT 11.1 13.6 12.1

 Paliative 33.3 31.8 32.7
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2  months (T2). The EORTC QLQ C-30 and the HADS 
were responded at every time.

The follow-up measurement was conducted over the 
telephone for both groups using the FACT-G question-
naire. It was conducted within 48  h after the measure-
ment at T2 for the intervention group and 2 months after 
signing the informed consent form for the control group.

Statistical analyses
A descriptive analysis was performed to calculate the fre-
quencies for the qualitative variables and measures of dis-
persion for the continuous variables. The statistical t-test 
for paired samples was applied to study the differences 
between the two measurement times in the intervention 
group. The difference in the means of the measurements 

of the quality of life between the intervention and control 
groups (FACT-G) was studied using the t-test for inde-
pendent samples. All analyses were evaluated at a signifi-
cance level of 0.05.

Results
The number of patients approached and the description 
of the sample at baseline and follow-up are shown in 
Fig. 1. In total, 58 patients participated in this study: 36 
in the intervention group at the time of recruitment and 
22 in the control group at the follow up (Time 2). Of the 
total participants, 65.5% (n = 38) were female, with mean 
age of 59 years, range: 18–79. The sociodemographic and 
clinical characteristics of the sample are presented in 
Table 1.

Fig. 1 Sample flow chart
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Regarding the utility and acceptance of the use of the 
touch screen by patients at T1, 97.1% of the patients con-
sidered it “easy” and “very easy” and that the questions 
were important, 48.6% supported the use of the touch 
screen, 31.4% responded that the methods were “the 
same,” and 20% preferred having a person read the ques-
tions to them.

The VSD1 questionnaire was completed by 16 phy-
sicians (oncologists and residents) at T1 and T2. The 
responses are presented in Table  2. Notably, 75% of the 
physicians did not know or only partly knew the patient 
at the time of the first interview, 68.8% used the question-
naire information, and 87.5% responded that they found 
the information useful during the consultation.

When asked in what aspects was the survey useful, the 
best ratings were obtained by: providing overall assess-
ment of the patient (93%), and providing additional 
information (62.5%); the best rated contribution to man-
agement was the request for mental health consultation 
by psychologist (31.3%) followed by stopping or changing 
symptomatic drugs (18.7%) (Table  2). Almost 69% con-
sidered that the survey did not prolonged the interview 
or even helped to shortened it. Comparing the first and 
second evaluation, the survey was still considered useful 
by the majority of doctors (68.8%) and provided signifi-
cant clinical information for 75% of them.

The scores of the questionnaires are presented in 
Tables 3 and 4. No significant differences were observed 
in the EORTC QLQ-C30 Global Health Index, subscale 
and symptom scores at T1 versus T2. Similar results were 
observed in the HADS Anxiety and Depression mean 
scores.

The results of the FACT-G questionnaire are presented 
in Table  4. Higher scores in the FACT-G Subscale and 
Total Scores were observed in the ratings of the interven-
tion group compared with the controls, but these differ-
ences were not statistically significant.

Discussion
Several studies have shown that an electronic data col-
lection method is easy, fast, reliable, and acceptable to 
patients, which are all important factors for integrating 
the measurements of the quality of life into daily oncol-
ogy practice [8, 19–21]. Most, if not all, of these stud-
ies have conducted in references centers of high income 
countries. To our knowledge this is the first study of 
its kind in a middle-income South-American country, 
addressing Spanish-speaking patients of a public hospital.

In our study, the patients showed high compliance 
with the assessment of the HRQL aspects during rou-
tine medical consultations, and the patients appreci-
ated that the physicians consider such assessments. 
More than 95% of the patients considered that the 

questionnaires included important questions and were 
willing to complete them prior to each medical consul-
tation. Moreover, there was good acceptance for com-
pleting the questionnaires using a touch screen, which 
the patients found easy and convenient. However, 20% 
of the patients still preferred having another person 
read the questions to them. This could be attributed to 
the high percentage of elderly people in our population 
with no previous experience of using this type of port-
able equipment.

In general, the physicians showed very good accept-
ance for incorporating the HRQL into their daily 
clinical practice. The use of the HRQL information 
contributed to a better understanding of the patients 
and their problems, supporting decision-making in 
the consultation for treatment changes, and referral to 
mental health specialists. The time of consultation was 
not measured in our study, only the physician’s percep-
tion on the length of the consultation was registered. 

Table 2 Oncologists’ responses to the VSD1 questionnaire

VSD1 Visit Specific Doctor Questionnaire and End of Study Doctor Questionnaire

Time 1 (%) Time 2 (%)

How well did you know this patient from before?

Never met him/her before or a little bit 75 43.8

Moderately or very well 25 56.2

Did you look at the QL results before the consultation?

Yes. very much or quit a bit 68.8 68.8

Somewhat or a little 31.2 31.2

No 0 0

Did you use the QL information in the clinic 
discussion?

Yes. very much or quite a bit 87.5 68.7

Somewhat or a little 12.5 31.3

No 0 0

How was the information useful for the consultation?

Providing overall assessment of the patient 93.7 75

Providing additional information 62.5 31.3

Confirming your knowledge of patient’s 
problems

37.5 31.3

Identifying issues/problems to be discussed 31.3 25

Starting. stopping. changing symptomatic 
drugs

18.7 6.3

Ordering tests 6.3 6.3

Starting. stopping chemotherapy 12.5 0

Referral to psychologist 31.3 25

Counselling about lifestyle 12.5 0

Other 12.5 18.7

Do you feel that the QL data had any impact on consultation length?

Yes. lengthened 31.3 25.4

Yes, shortened or made no difference 68.7 74.6

Not sure 0 0
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However, the majority of the oncologists perceived that 
having the graphical output of the measures did not 
prolonged the consultation time, specially at T2. For 
these doctors having PRO results might improve the 
effectiveness and efficiency of the consultation. How-
ever, a substantial proportion of oncologists reported 
it lengthened the encounter (31.3% at T1 and 25.4% 
at T2). This is a relevant issue since the acceptance by 
physicians is a key aspect for the implementation of 
the PROs, and probably requires more training for the 
rapid reading and interpretation of the results in easy-
to-use graphic formats and with clear criteria on the 
clinical significance of the scores.

The results of the physician questionnaires showed that 
the HRQL information during the consultation was more 
useful in T1 than in T2. Although physicians knew their 
patients better in the second interview, previous studies 
also showed a positive impact on the doctor-patient rela-
tionship [3, 6, 22].

Regarding the second hypothesis, the intervention 
based on the HRQL assessments included in daily clinical 
practice did not have a positive impact on the patients’ 
quality of life as measured by the FACT-G question-
naire two months after the first assessment. However, it 

is expected that changes in the quality of life appear later 
over the course of treatment, especially after complet-
ing the active treatment; hence, it would be necessary to 
extend the follow-up time and conduct new assessments.

As proposed by different HRQL researchers world-
wide, future efforts should be directed at improving the 
flexibility and accuracy of the HRQL assessments and at 
linking patients’ HRQL scores to specific treatment and 
care strategies. In this sense, some centers have described 
their experiences on how to integrate the quality of life 
outcomes that are regularly self-reported by oncology 
patients through a web application or telephone system 
[23–25]. Furthermore, a randomized study of patients 
with disseminated disease undergoing chemotherapy 
suggests a positive impact on patient survival upon 
integration of such outcomes [26]. Despite the poten-
tial benefits, there are several challenges for integrating 
this information into clinical practice as with any other 
change in the existing clinical processes [27].

This study has several limitations, such as the small 
sample size of a single cancer center, diversity of 
patients in terms of diagnosis and stage, and short 
follow-up period, and infrequent measurements. The 
sample size was not reached due to difficulties in the 
logistics of the data collection procedure during the 
planned time of the investigation, such as a slower 
accrual of patients than anticipated, that exceeded the 
possibilities of control of the research team. We agree 
that this is a limitation of the study, as it could have 
an impact on the significance of the results at Time 2. 
However, we believe that these results provide clear 
guidance on the design and implementation of future 
studies in this area. As the intervention measurements 
were made only at two points two months apart, and 
not at each chemotherapy visit that is expected to be 
every three to four weeks. Since the outcome measure, 
FACT-G, was completed only at time 2, two months 
after study entry, and there is no baseline data, it is 
possible that the two groups of patients had different 
baseline measures, despite randomization. This is one 
potential explanation to the lack of effect on patient 
well-being.

However, it should be noted that as a result of our 
study, a computer application was developed consisting 
of a program for computerized audiovisual testing using 
a touch-sensitive screen, which included validated instru-
ments for measuring the quality of life. This program can 
be implemented for clinical evaluation in other cancer 
centers in the country, as well as in clinical research that 
includes the patient’s perspective as an additional out-
come variable.

Table 3 Comparison of EORTC QLQ-30 scores and HADS scores 
at Time 1 and Time 2

EORTC QLQ-30 European Organisation for Research and Treatment of Cancer-
Quality of Life Questionnaire-C30, ns non-statistically significant
* Score range 0–100, higher scores indicating better performance
** Score range 0–100, higher scores indicating more severe symptom
*** Score range 0–21, higher scores indicating more sever symptom

Time 1 Time 2 Time 2 vs 1
Mean SD Mean SD p

EORTC QLQ-30 Scores

Global Health Index* 68.81 25.35 65.53 16.12 ns

Emotional functioning* 70.48 23.51 72.73 24.16 ns

Performing social roles* 78.57 25.98 80.30 26.54 ns

Physical functioning* 82.67 17.65 82.74 17.90 ns

Cognitive functioning* 84.76 20.76 86.35 14.21 ns

Social functioning* 83.34 19.79 81.05 24.28 ns

Financial problems* 30.47 30.65 31.81 24.08 ns

Fatigue** 34.91 24.28 31.81 25.78 ns

Nausea and vomiting** 6.19 12.83 8.33 14.31 ns

Dyspnoea** 17.14 31.69 19.69 31.97 ns

Anorexia** 15.23 28.40 12.11 19.36 ns

Insomnia** 28.56 30.41 27.27 30.24 ns

Constipation** 18.09 30.62 21.21 26.32 ns

Diarrhea** 10.47 23.94 16.67 30.44 ns

HADS Scores

Depression Scale*** 377 301 473 383 ns

Anxiety Scale*** 626 391 495 405 ns
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Conclusions
The inclusion of routine HRQL assessments in daily 
oncology practice using a touch screen was positively 
valued by almost all patients and a majority of oncolo-
gists. Moreover, it had a favorable impact during the 
consultations by providing the physician with infor-
mation about the general problems of the patient, 
regarding the effect of the oncological disease and its 
treatments on the physical, functional, psychological 
and social wellbeing of the patient. Using this meas-
urement procedure on a regular basis may lead to 
improved therapeutic interventions in our clinical set-
ting as was reported in major western cancer centers.
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