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Patient and Diagnostic Intervals of Survivors of Sarcoma:
Results From the SURVSARC Study

Vicky L. M. N. Soomers, MD "2/ : Olga Husson, PhD " 2%; Ingrid M. E. Desar, MD, PhD": Michiel A. J. van de Sande, MD, PhD "= 4;
Jacco J. de Haan, MD, PhD®: Cornelis Verhoef, MD, PhD®: Ingeborg J. H. Vriens, MD’; Winan J. van Houdt, MD, PhD "2/ &
Lonneke van de Poll-Franse, PhD2™®™; and Winette T. A. van der Graaf, MD, PhD"?

BACKGROUND: Patients diagnosed with sarcoma are hypothesized to experience a prolonged route to a cancer diagnosis. This route,
the total interval, can be divided into a patient interval (the time from the appearance of symptoms to physician consultation) and diag-
nostic interval (time from the first consultation to diagnosis). In the current study, the authors investigated these intervals among survi-
vors of sarcoma and identified factors associated with prolonged intervals. METHODS: A cross-sectional study was conducted among
adult patients with sarcoma 2 to 10 years after diagnosis. Patients completed a questionnaire regarding their total interval, which was
linked to clinical data from the Netherlands Cancer Registry. Descriptive statistics were used to describe intervals. Based on Dutch clini-
cal guidelines, a diagnostic interval >1 month was considered to be prolonged and an interval >3 months was considered as very long.
Multivariable regression analyses investigated associations between patient and tumor characteristics and interval length. RESULTS: A
total of 1099 participants were included (response rate, 58%); approximately 60% reported a patient interval >1 month and 36% reported
a patient interval >3 months. Risk factors for a very long patient interval were sarcoma of the skin or pelvis, liposarcoma, or rhabdomyo-
sarcoma. Stage |l disease was associated with a shorter patient interval. The diagnostic interval length was >1 month in 55% of patients
and >3 months in 28% of patients. Risk factors for a very long diagnostic interval were female sex, age <70 years, or having a synovial
sarcoma or chordoma. CONCLUSIONS: The patient and diagnostic interval lengths were prolonged in a substantial percentage of this
sarcoma survivorship population. Factors found to be associated with the length of the patient interval or the diagnostic interval differed.
Creating awareness among (especially young) patients to consult a physician and awareness among physicians to consider a sarcoma
diagnosis will contribute to optimization of the total interval. Cancer 2020;126:5283-5292. © 2020 American Cancer Society.

KEYWORDS: cancer diagnosis, delay to diagnosis, diagnostic interval, diagnostic pathway, patient interval, sarcoma, survivorship.

INTRODUCTION
Sarcomas are a group of solid malignant mesenchymal tumors, of which there are >70 histological subtypes.' These
tumors have considerable heterogeneity with respect to age of onset, anatomic location, speed of progression, and out-
come. Approximately 80% of sarcomas originate in soft tissue (soft-tissue sarcoma [STS]) and 20% in bone (bone sarcoma
[BS]). Sarcomas form a typical example of a rare cancer, with an estimated incidence of 4 to 5 cases per 100,000 popula-
tion per year.” Patients with rare cancers have a higher mortality rate than those with common cancers. Delayed diagnostic
pathways, a lack of expert pathologists, the absence of rare tumor—specific multidisciplinary meetings, cancer-specific
therapies, and clinical trials often preclude patients with rare cancers from receiving proper, timely diagnosis and care.’
Patients with sarcoma may experience long intervals to diagnosis, and the time to diagnosis has been measured
frequently.” Total intervals for patients with BS were 9 to 120.4 wecks, and were reported to be 4.3 to 614.9 weeks
for patients with STS. However, these studies often described small cohorts and were heterogeneous with regard to
inclusion criteria and study designs. Several theoretical models currently exist to describe time to a cancer diagnosis.
For research purposes, it is important to work with a standardized framework with clear definitions of each event
and the time interval within the diagnostic pathway. In the current study, we used the influential model developed
by Olesen et al.” The time to diagnosis, the time between first symptoms and (histological) diagnosis, is known as
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the total interval, which can be divided into a patient
interval and a diagnostic interval >

The current interest in a prolonged interval in
general is based mainly on the assumption that early
diagnosis will lead to better survival. Because to our
knowledge research regarding diagnostic intervals fo-
cuses mainly on patients who are newly diagnosed with
sarcoma, no data currently are available regarding survi-
vors and their recall from the total interval. In patients
with other cancer diagnoses, prolonged total intervals
lead to worse outcomes.” This knowledge led to the
search for optimizing the diagnostic pathway for several
types of cancer by, for example, introducing fast referral
pathways or performing multiple additional investiga-
tions within 1 day. Therefore, it is important to identify
risk groups for a prolonged interval to examine whether
these strategies also would improve outcomes for pa-
tients with sarcoma. The objective of the current study
was to describe the total interval and its components
among survivors of sarcoma, and to identify patient and
tumor characteristics with which to define risk groups
for prolonged intervals.

MATERIALS AND METHODS

Study Design and Participants

The current population-based, cross-sectional study
included sarcoma survivors aged >18 years who
were registered in the Netherlands Cancer Registry
(NCR) and who had been diagnosed with sarcoma
between January 1, 2008, and December 31, 2016,
at 1 of the 6 participating sarcoma expertise centers
(Radboud University Medical Center [Nijmegen], The
Netherlands Cancer Institute [Amsterdam], University
Medical Center Groningen, Leiden University Medical
Centre, Erasmus MC Cancer Institute [Rotterdam],
and Maastricht University Medical Centre) regardless of
their current disease status (the Supporting Information
includes the selected morphology codes derived from
the International Classification of Diseases for Oncology,
Third Edition [ICD-O-3]%). Exclusion criteria were
cognitive impairment, too ill (as judged by their [ex-]
treating physician) or dead at the time of the study,
unverifiable address, or an inability to read and write
in Dutch. Patients with desmoid fibromatosis, grade 1
chondrosarcoma, atypical lipomatous tumors, or giant
cell tumors were excluded due to the indolent clinical
behavior of and less aggressive treatment strategies for
these histological subtypes. In addition, patients with
gastrointestinal stromal tumors were excluded. The
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NCR compiles data from all individuals newly diag-
nosed with cancer in the Netherlands.” Data registra-
tion is performed by employees of the Netherlands
Comprehensive Cancer Organization (IKNL) and in-
cludes patient and tumor characteristics. The main pa-
thology source is the Nationwide Network and Registry
of Histo- and Cytopathology in the Netherlands
(PALGA)."

Ethical approval was provided by the medical eth-
ical committee of Radboud University Medical Centre
(2017-3944). According to Dutch law, approval of 1
ethical committee for questionnaire research is valid for
all participating centers. The study was registered in the
Dutch Trial Registry (NTR-7253).

Recruitment and Data Collection

Eligible patients received a letter from their (ex-)treating
physician explaining the purpose of the study. Patients
provided informed consent to participate and agreed to
linkage of questionnaire data with their clinical data in the
NCR. Data collection was conducted from October 2018
through June 2019 within Patient Reported Outcomes
Following Initial treatment and Long-term Evaluation
of Survivorship (PROFILES; www.profilesregistry.nl).
PROFILES is a data management system for the study
of the physical and psychosocial impact of cancer and
its treatment. Questionnaires could be completed online
or using pencil and paper upon request. Paper question-
naires were returned and then scanned to digitalize the
data. Further details regarding the data collection method
have been described previously.'' Responders were com-
pared with nonresponders: patient and clinical character-
istics registered in the NCR were anonymously compared
on a group level.

Study Measures

Although the study primarily was designed to ex-
amine health-related quality of life among survivors
of sarcoma compared with an age-matched and sex-
matched normative population (https://www.trialregis
ter.nl/trial/7048; NTR-7253), the current study was
a secondary analysis with the objective to describe the
total interval and its components among survivors of
sarcoma and to identify patient and tumor character-
istics with which to define risk groups for prolonged
intervals. Questions regarding patient and diagnostic
intervals were designed by the study group to match
time intervals and events as defined in our adapted ver-

sion of the standardized definitions proposed by Olesen
et al and Weller et al,>® and as published before.* The
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diagnostic interval can be divided further into a pri-
mary care, secondary care, and tertiary care interval. All
interval lengths were categorical and patient reported
(<2 weeks, 2 weeks-1 month, 1-3 months, 3-6 months,
6-12 months, and >12 months). A panel of patients
provided feedback regarding relevance, comprehensi-
bility, length of the questionnaire, and design of the
questions.

Sociodemographic and Clinical Characteristics
Patient and tumor characteristics hypothesized to influ-
ence the total interval length were selected. Clinical data
were derived from the NCR, which routinely collects data
regarding patient and tumor characteristics including sex,
age, socioeconomic status (SES), date of diagnosis, his-
tological subtype, tumor grade, localization, and stage
of disease at the time of diagnosis. Not all sarcomas are
graded at the time of diagnosis, at which time if possi-
ble we added a grade according to the guideline at the
time of the study.' Participants with missing grades were
not excluded from further analyses. To report on clini-
cally relevant subgroups, participants were divided into
age categories at the time of diagnosis (age 18-39 years,
age 40-70 years, and age >70 years). Time since diagnosis
was calculated by subtracting the date of questionnaire
completion from the date of diagnosis. Participants were
divided into categories (<2 years, 2-5 years, and >5 years
since diagnosis). SES was derived from zip codes, and was
based on educational level, income, and employment sta-
tus.'” Marital status, educational level, employment sta-
tus, and number of comorbidities were measured at the
time of questionnaire completion and therefore were not
included in the current analysis.

Statistical Analysis

Characteristics of the responders were compared with
those of nonresponders using chi-square statistics for
categorical variables and Student # tests for continuous
variables. Descriptive statistics were used to describe the
study population, their total interval, and its components.
Categorical variables were presented as numbers or per-
centages, whereas means and standard deviations were
reported for continuous variables.

The study population was grouped by length of the
patient interval and diagnostic interval. Intervals were di-
chotomized into <1 month versus >1 month based on
the previous literature and considering that campaigns re-
garding awareness of cancer symptoms usually use a cutoff
of >3 weeks for the duration of new symptoms.'>"> For
the diagnostic interval, the Dutch SONCOS guideline
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(Stichting ONCologische Samenwerking; a foundation
for multidisciplinary oncological collaboration) has stated
that a period of 4 weeks between referral by the general
practitioner and diagnosis is acceptable.m To identify risk
factors for patients with a very long patient or diagnos-
tic interval, the same analyses also were performed with a
cutoff of 3 months based on previous literature regarding
cancer intervals.!#1>17 Missing items were assumed to be
missing at random. Only available data were analyzed.

Multivariable logistic regression analyses were per-
formed using a forced entry method. We built 4 models
for 4 dependent variables: patient interval of >1 month
and >3 months and a diagnostic interval of >1 month
and >3 months. Based on a literature review, sex, age at
diagnosis, SES, histology, stage of disease, tumor grade,
and localization were selected as independent variables.
In the case of multicollinearity, we tried both factors in
different models. The factor that resulted in the best
model was chosen for further analysis. The calibration
of final models was tested using the Hosmer-Lemeshow
goodness-of-fit test. Odds ratios and 95% confidence
intervals were reported. All statistical analyses were per-
formed using IBM SPSS statistical software (version
25.0). Two-sided P values <.05 were considered to be sta-
tistically significant.

RESULTS

A total of 1887 (ex-) patients with sarcoma were ap-
proached to participate in the current study, 1099 of
whom (58%) provided informed consent and completed
the questionnaire. Figure 1 presents the flow chart.

Responders Versus Nonresponders

Comparative analysis of responders and nonrespond-
ers found no differences with regard to sex, time since
diagnosis, and sarcoma subtype (BS vs STS) (Table 1).
Nonresponders were diagnosed ata younger age (50.2 years
vs 55.1 years; P < .01) and had a lower SES (all 2 < .05).
Furthermore, their sarcomas less often were localized ret-
roperitoneally, but more often were diagnosed in the skin
or gynecological organs, and dermatofibrosarcoma protu-
berans occurred more frequently (all 2 < .01).

Characteristics of the Participants

Greater than one-half of the participants were male (54%)
with a mean age at diagnosis of 55 years (Table 1). The
mean time since diagnosis was 67 months, and 76% of
patients had a STS, with 47% having disease localized
in the extremities. Only 2% of patients were found to
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2735 patients were identified from the NCR

848 sarcoma survivors were excluded from

participation:

- 679 people (80%) had a type 1
chondrosarcoma, atypical lipomatous
tumor, gastrointestinal stromal tumor,
desmoid fibromatosis or a giant-cell
tumor of the bone or soft tissue

- 92 people (11%) died before the study

1887 patients were approached to
participate in the study

started

- 26 addresses (4%) could not be identified

- 18 people (2%) had dementia or
psychopathology

- 17 people (2%) were not able to read and
write in Dutch

- 12 people (1%) were too ill at the time of
the study

- 2 people (0%) had 2 primary sarcomas

- 2 people (0%) were registered twice in the
NCR

788 patients (42%) did not participate in
the study. Any known reasons are:
- Being too frail

1099 (58%) patients provided informed consent to
participate in the study

- Not wanting to be confronted with the
disease
- Did not know they (have) had a

[N\

sarcoma
- 2 patients (0%) data missing in NCR

Il

170 (15%) participants
responded on paper

929 (85%) participants
responded online

786 non-responders available for
comparative analysis

Figure 1. Flow chart. NCR indicates Netherlands Cancer Registry.

have stage IV (distant metastases) disease at the time of
diagnosis.

Length of the Components of the Total Interval
Figure 2 shows the percentage of participants and their
patient and diagnostic intervals. The patient interval (982
patients) lasted >1 month in 60% of patients. Many
patients waited >3 months (36%), or even 12 months
(15%) before consulting a physician, and approximately
10% of patients could not remember their patient inter-
val length. The diagnostic interval (1035 patients) lasted
>1 month in 55% of patients, and for 28% of patients it
took >3 months with 9% of patients taking >12 months;
approximately 5% of patients were unable to remember.
The diagnostic interval can be separated into pri-
mary (899 patients), secondary (964 patients), and ter-
tiary (984 patients) care intervals. Approximately one-half
of the patients were referred within 1 week (28%) or
within 1 to 2 weeks (23%) by their general practitioner.
Those who were not referred promptly had a very long
primary care interval of 2 weeks to 1 month (18%), 1 to
3 months (15%), 3 to 6 months (6%), 6 to 12 months
(4%), or >12 months (7%). Approximately 12% of pa-
tients reported consultation with a different physician
first, whereas 4% were unable to remember their pri-
mary care interval length. The secondary care interval
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was <1 month in 64% of patients and 1 to 3 months in
23% of patients. Only a small percentage of patients had
a longer interval of 3 to 6 months (7%), 6 to 12 months
(3%), or >12 months (3%). Within the tertiary care in-
terval, we observed a similar trend: 85% of patients were
diagnosed within <1 month (35% even within 1 week)
and 30% of patients were diagnosed within 1 to 2 weeks.
Those patients who took longer to be diagnosed usually
took 1 to 3 months (12%), with only a few participants
reporting 3 to 6 months (2%), 6 to 12 months (1%), or
>12 months (1%) (Fig. 2). Approximately 8% and 9% of
patients, respectively, were unable to remember the length
of their secondary and tertiary care intervals.

A diagnostic interval of >3 months was caused by
lengthening of all components. Participants with a diagnos-
tic interval of >3 months (28%) had a primary care interval
of >3 months in 50% of cases; for secondary care and ter-
tiary care, these percentages were 38% and 9%, respectively,
versus 17%, 13%, and 4%, respectively, for all participants.

Association Between Patient Interval Length and
Patient and Tumor Characteristics

Multivariable analyses demonstrated an association
between age and having a patient interval of >1 month.
Patients aged >70 years at diagnosis were found to be less
likely to have a patient interval >1 month (Table 2). This
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TABLE 1. Characteristics of Responders and Nonresponders

Characteristic Responders N = 1099 Nonresponders N = 786 P2
Sex, no. (%)

Female 504 (46) 381 (49) .24

Male 595 (54) 405 (51)
Age at time of diagnosis, y

Mean (SD) 55.1(15.3) 50.2 (18.7) <.01
Time since diagnosis, mo

Mean (SD) 67.4 (30.3) 69.6 (30.9) 12
Socioeconomic status, no. (%)

Low 286 (26.1) 279 (35.6) <.01

Intermediate 462 (42.1) 289 (36.8) .02

High 349 (31.8) 217 (27.6) .05

Current marital status, no. (%)
Married, civil partnership, or cohabiting 857 (78) NA NA
Single, widowed, or divorced 242 (22)

Current highest education, no. (%)

No education, primary or secondary school 242 (22) NA NA

Vocational qualification 451 (41)

College or university 406 (37)

Current employment status, no. (%)

Working full time or part time 451 (41) NA NA

(Partially) disabled 99 (9)

Other 506 (46)

Unknown 43 (4)

Current comorbidities, no. (%)

0 374 (34) NA NA

1 351 (32)

>2 374 (34)

Histologic subtype, no. (%)

Bone sarcoma 264 (24) 172 (22) .29
Osteosarcoma 70 (6) 53 (7) .75
Chondrosarcoma 130 (12) 72 (9) .06
Chordoma 30(3) 19 (2) .76
Ewing sarcoma 28 (3) 21 (3) .87
Other bone sarcomas 6 (1) 7(1) .38

Soft tissue sarcoma 835 (76) 614 (78) .28
Liposarcoma 177 (16) 108 (14) .15

Pleomorphic liposarcoma 10 (1) 9(1) .62
Myxoid liposarcoma 68 (6) 42 (5) .43
Undifferentiated liposarcoma 64 (6) 33 (4) 1
Other liposarcoma 35 (3) 24 (3) .86
Myxofibrosarcoma 136 (12) 89 (11) .48
Dermatofibrosarcoma protuberans 74 (7) 109 (14) <.01
Leiomyosarcoma 114 (10) 82 (10) 97
Rhabdomyosarcoma 15 (1) 11(1) .95
Malignant peripheral nerve sheath tumor 34 (3) 24 (3) .96
Synovial sarcoma 35 (3) 25 (3) .99
Vascular sarcoma 43 (4) 27 (3) .59
Other soft tissue sarcoma 207 (19) 139 (17) .55
Localization, no. (%)

Head and neck 70 (6) 49 (6) .96

Thoracic 81(7) 42 (5) .08

Abdominal excl urogenital organs 102 (9) 46 (6) <.01
Intraperitoneal 39 (4) 19 (2) .16
Retroperitoneal 63 (6) 27 (3) .02

Gynecological 19 (2) 29 (3) <.01

Urological 11(1) 11(1) .43

Extremities 514 (47) 357 (45) .55
Upper extremities 114 (10) 77 (10) .67
Lower extremities 400 (36) 280 (36) .72

Breast 24 (2) 18 (2) .88

Pelvis 84 (8) 50 (6) .31

Skin 121 (11) 146 (19) <.01

Other localization 73 (7) 38 (5) .10

TNM staging of disease, no. (%)
IA 204 (19) 141 (18) .75
B 208 (19) 157 (20) .59

Cancer  December 15, 2020 5287



Original Article

TABLE 1. Continued

Characteristic Responders N = 1099 Nonresponders N = 786 P?
1A 221 (20) 119 (15) <.01
B 94 (9) 57 (7) .30
1 134 (12) 68 (9) .01
vV 24 (2) 14 (2) 53
IVA 4 (0) 5(1) .40
VB 4(0) 5(1) .40
Unknown 206 (19) 220 (28) <.01

Grade
Low grade 615 (56) NA NA
Intermediate or high grade 407 (37)

Unknown 77 (7)

Abbreviations: excl, excluding; NA, not available for non-responders analysis.
Because of rounding, percentages may not add up to 100%.

2Differences in continuous variables were examined using the Student ¢ test for unpaired data. For differences in categorical variables, chi-square statistics were

used.

Patient Interval

= <1 week
1-2 weeks
7.6 10.8 = 2 weeks-1 month
11.6

= 1-3 months
3-6 months
6-12 months

= >12 months

A

Primary care interval

= <1 week

1-2 weeks
= 2 weeks-1 month
m 1-3 months

3-6 months

6-12 months

= >12 months

Diagnostic interval

m <1 week
7ell 1-2 weeks
13.2
= 2 weeks-1 month
10.6

= 1-3 months

3-6 months

6-12 months

= >12 months

Secondary care interval

= <] week

2.6
5.8

1-2 weeks

= 2 weeks-1 month

= 1-3 months

204

3-6 months
6-12 months

= >12 months

D

Figure 2. Percentages of participants per interval length.

relationship lost its significance at a cutoff of 3 months.
Histology, stage of disease, and localization were found
to be associated with a patient interval of >3 months.

Association Between Diagnostic Interval

Length and Patient and Tumor Characteristics
Multivariable analysis demonstrated an association
between age at diagnosis and a diagnostic interval of
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>1 month. Patients aged >70 years were found to be
less likely to have a long diagnostic interval (Table 2).
This association remained significant at a cutoff of
3 months. Patient sex also was found to be associated
with a diagnostic interval >3 months, with female
patients found to be more likely to experience a long

diagnostic interval.
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TABLE 2. Multiple Regression Analysis of Association Between Patient and Diagnostic Intervals and Clinical

and Sociodemographic Factors

Patient Interval >1 Month Patient Interval >3 Months

Diagnostic Interval Diagnostic Interval

N =872 N =872 >1 Month N =915 >3 Months N = 915
OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl)
Sex
Male
Female 1.2 0.9-1.6 1.0 0.7-1.3 1.3 1.0-1.7 1.42 1.1-2.0
Age at diagnosis, y
18-39
40-69 0.8 0.5-1.2 1.1 0.7-1.6 0.8 0.5-1.1 0.7 0.5-1.0
>70 0.5% 0.3-0.9 0.7 0.4-1.2 0.5% 0.3-0.8 0.5% 0.3-0.9
Socioeconomic status
Low
Intermediate 0.9 0.6-1.3 0.9 0.6-1.3 0.9 0.6-1.3 1.0 0.7-1.5
High 1.0 0.7-1.4 0.8 0.5-1.1 1.0 0.7-1.4 1.3 0.9-2.0
Histology
Dermatofibrosarcoma
protuberans
Liposarcoma 0.3 0.1-1.0 0.3% 0.1-1.0 1.3 0.4-3.5 0.7 0.2-2.3
Myxofibrosarcoma 0.4 0.1-1.3 0.3% 0.1-1.0 1.4 0.5-4.0 0.8 0.2-2.8
Leiomyosarcoma 0.5 0.2-1.6 0.4 0.1-1.1 1.5 0.6-4.1 0.8 0.2-2.6
Rhabdomyosarcoma 0.2 0.0-1.1 0.12 0.02-0.8 0.7 0.2-3.1 0.8 0.1-4.6
MPNST 0.5 0.1-2.4 0.5 0.1-2.5 1.1 0.2-5.1 1.0 0.2-5.2
Synovial sarcoma 14 0.3-6.1 0.5 0.1-1.9 3.4 0.9-13.4 25 0.6-10.5
Vascular sarcoma b b o b b b b b
Other soft tissue sarcoma 0.4 0.1-1.2 0.3% 0.1-0.8 15 0.6-4.0 0.9 0.3-2.8
Osteosarcoma 0.5 0.1-1.8 0.3 0.1-1.1 1.3 0.4-4.0 0.8 0.2-3.0
Chondrosarcoma 0.8 0.2-2.6 0.6 0.2-2.0 2.0 0.7-5.7 1.3 0.4-4.6
Chordoma 0.5 0.1-2.3 0.6 0.1-2.3 1.8 0.5-7.2 2.9 0.6-13.7
Ewing sarcoma 0.5 0.1-2.2 0.7 0.2-2.8 0.5 0.1-1.8 0.9 0.2-4.3
Other bone sarcoma 0.5 0.1-3.2 0.3 0.1-1.7 0.7 0.1-3.7 1.0 0.2-6.3
TNM Clinical staging
|
I 1.0 0.7-1.4 1.0 0.7-1.5 0.8 0.5-1.2 1.0 0.6-1.5
11l 0.8 0.5-1.4 0.5° 0.3-0.9 0.6 0.4-1.0 0.9 0.5-1.7
\% 0.8 0.4-1.7 1.0 0.4-2.1 0.6 0.3-1.3 0.4 0.2-1.0
Grade
Low grade
Intermediate or high grade 1.1 0.7-1.6 1.3 0.8-2.0 1.2 0.8-1.7 0.8 0.5-1.3
Localization
Head and neck
Thoracic 1.5 0.7-3.3 1.7 0.7-3.9 1.4 0.7-3.2 0.8 0.3-1.8
Abdominal 1.0 0.5-2.2 1.4 0.6-3.4 0.6 0.3-1.2 0.9 0.4-2.2
Bl’east c c c c c c c c
Skin 2.2 0.8-6.5 3.3% 1.1-10.1 0.8 0.3-2.2 0.7 0.2-2.5
Pelvis 2.1 1.0-4.5 2.6% 1.2-6.0 0.6 0.3-1.3 0.8 0.3-1.8
Upper extremities 1.4 0.7-2.9 1.8 0.8-3.9 1.0 0.5-2.1 1.1 0.5-2.4
Lower extremities 1.7 0.9-3.2 1.8 0.9-3.7 0.8 0.4-1.4 1.0 0.5-1.9
Other 1.5 0.5-4.1 1.4 0.5-4.3 1.7 0.6-4.9 1.5 0.5-4.4

Abbreviations: MPNST, malignant peripheral nerve sheath tumor; OR, odds ratio.

The first category was the reference category.
P < .05.

PTwo patients for multivariable analysis; therefore the OR was unreliable (>10.000) as was the 95% CI (0.0-infinite).
°Seven patients for multivariable analysis; therefore the OR was unreliable. Chi-square statistic for model for patient interval of >1 month: 73.111 (P = .000); and
>3 months: 84.146 (P = .000). The chi-square statistic for a diagnostic interval of >1 month: 55.122 (P = .003); and >3 months: 57.271 (P = .002).

DISCUSSION

In the current cross-sectional survivorship study, a total
interval for adult patients with sarcoma was described as
reported by survivors of sarcoma and factors were identi-
fied that were associated with the length of the patient
and diagnostic intervals. To our knowledge, the current
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study is the largest to date to report on the route to diag-
nosis of adult patients with sarcoma.

We found the length of the total interval of adult
patients with sarcoma to be highly variable due to differ-
ent patient and diagnostic intervals, which is in keeping
with the existing literature.
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The patient interval was long (>1 month) in 60%
of patients, and very long (>3 months) in 36% of pa-
tients. The hypothesis that low-stage, indolent sarcomas
do not cause patients to seek help is supported by the
current study findings due to our survivorship patient
selection. Tumors located in the pelvis often cause non-
specific symptoms, causing patients to delay a visit to
their general practitioner. Stage III tumors often grow
rapidly, causing patients to seek help as soon as they
experience symptoms. Similar results were found in a
British adult sarcoma study.'” A review among other
patients with cancer, using mostly retrospective data,
found contradictory results: older age was associated
with patient delay for breast cancer, whereas there was
inconclusive evidence or no impact on patient inter-
val length in patients with upper gastrointestinal, gy-
necological, colorectal, urological, and lung cancers.'®
Similar to the findings in the current study, patient sex
and SES were not found to be associated with patient
interval length in the majority of cancers, although pa-
tients with a lower SES who had upper gastrointestinal
or urological cancers waited longer.

The diagnostic interval was long (>1 month) in
55% of patients, and very long (>3 months) in 28% of
patients. A long diagnostic interval was not based on 1
specific component but remarkably on all its components
(primary, secondary, and tertiary care intervals). These are
important findings because improving the patient, diag-
nostic, and referral pathways could be highly profitable in
reducing the total interval length. It is difficult to com-
pare the findings of the current study with those of other
sarcoma studies because in general those studies included
mainly children. However, the trend toward younger pa-
tients having longer diagnostic intervals also was noted
in a British study of adult patients with sarcoma,'” and
generally is observed among other cancer subtypes such as
breast, upper gastrointestinal, and pancreatic carcinoma,
although the results appear contradictory for several other
cancer types in different studies.'®"? Furthermore, the
latter study by Din et al'” only included patients aged
>40 years, and therefore these results are not directly
comparable.

In the current study, the secondary care interval
lasted <4 weeks in 57% of patients, although it lasted
>1 month for 33% of patients. According to Dutch
guidelines, the secondary interval should last no more
than 4 weeks'® unless a patient is being referred to a differ-
ent health care facility, such as a sarcoma center, in which
case an additional 3 weeks may be added to the interval.
A significant number of patients therefore do not receive a
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diagnosis within this time limit. The tertiary care interval
was <1 month for 78% of patients. This percentage may
be overestimated due to a group of patients who were di-
agnosed with sarcoma at the referring hospital, and who
thus received their diagnosis before or at the time of the
first appointment (eg, within 1 week; 32% of patients).

The question arises whether the incidence of pro-
longed intervals found in the current study is due to health
care system factors. The Dutch curative health care sector
is financed by taxes and obligatory personal health care
insurance, and therefore care by a general practitioner does
not result in additional costs for the patient. Nearly all cit-
izens are registered with a particular general practitioner,
who they need to consult to be referred for hospital care. In
the Netherlands, there is no private sector for sarcoma care.
To our knowledge, literature regarding whether health care
system factors influence total interval length is scarce and
studies with direct comparisons are lacking. Future research
ideally should have an international design, which would
enable evaluation of the contribution of health care system
factors to total interval length.

The current study had a response rate of 58%,
which is high considering decreasing response rates re-
ported in cross-sectional surveys.””® Although nonre-
sponders were slightly younger and had a lower SES
compared with responders, they demonstrated an equal
distribution with regard to sex, time since diagnosis,
and rate of BS versus STS and therefore we believe
the current study is representative of all patients with
sarcoma experiencing a 2-year to 10-year survival after
diagnosis. However, due to the survivorship nature of
the current study, there was a selection bias in which
elderly patients with significant comorbidities, patients
with primary metastatic disease, and patients with
low literacy most likely were underrepresented in this
cohort.** Another part of this selection bias is that we
invited patients who were diagnosed or treated at 6 sar-
coma centers and may have missed patients treated in
regional hospitals, who most likely had more superficial
and low-grade sarcomas.

A second limitation of the current study was that
the data were patient-reported and subject to recall bias.
However, when given the choice to indicate whether they
could or could not remember the time intervals, approx-
imately 90% and 95%, respectively, of patients indicated
they still remembered their patient and diagnostic interval
length. Furthermore, time since diagnosis was not found
to be associated with either length of the patient interval
or diagnostic interval (data not shown). A generally con-
sistent research finding is that as the recall time increases,
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the ability to recall events begins to degrade.”” However,
significant events, such as a cancer diagnosis, are less likely
to be forgotten.”> Furthermore, estimation of the dura-
tion of an event is extremely stable.”® To minimize the
effect of recall bias in the current study, patients had to
report the duration of the intervals instead of exact dates,
questions were anchored to a life event (cancer diagno-
sis), history had to be recalled in a chronological fashion,
and the comprehensibility of the questions was checked
by patients.

Further research is needed to understand the
exact reasons for and consequences of long diagnos-
tic intervals. Our study group currently is conducting
a prospective, longitudinal, international study called
QUEST (QUality of life and Experiences of Sarcoma
Trajectories) to investigate the total interval in more
detail and to link its length with both clinical and pa-
tient-reported outcomes (clinical trials record 2017-
3881). The international design of this study allows
for comparison of health care system factors as well as
patient and tumor characteristics. Its prospective de-
sign will enable us to include all patients, including
those with incurable disease and aggressive subtypes.
Furthermore, a better understanding of the conse-
quences of long diagnostic intervals will enable the
sarcoma community to develop strategies to reduce di-
agnostic delay, including creating awareness among the
general population and physicians (such as the “On the
Ball” campaign in the United Kingdom) and expert and

fast comprehensive diagnostics at sarcoma centers.

Conclusions

The time to diagnosis in adult patients with sarcoma
who have survived 2 to 10 years after diagnosis is highly
variable, and both the patient and diagnostic intervals
contribute to a long total interval. Greater than one-
half of the current study participants had a patient and
diagnostic interval of >1 month, or even >3 months
in approximately one-third of cases. Risk factors for
a very long patient interval were sarcomas in the skin
or pelvis, whereas having a liposarcoma, myxofibrosar-
coma, rhabdomyosarcoma, or other STS and stage III
disease led to a shorter interval. Risk factors for a very
long diagnostic interval were being female or aged 18 to
69 years. Because to the best of our knowledge the effect
of a prolonged interval on outcomes remains unclear in
terms of morbidity, health-related quality of life, and
survival, we should prioritize in depth analysis of all
contributing factors in patients and health care systems
that are responsible for diagnostic delays. Analyzing this
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will result in recommendations that enable optimiza-
tion of the total diagnostic trajectory for patients with
sarcoma.
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