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Introduction: Multiple Myeloma (MM) is classified as one of the most challenging 
cancers to diagnose, and the hematological malignancy is associated with 
prolonged diagnostic delays. Although major steps have been made in the 
improvement of MM patient diagnosis and care, Romanian patients still face 
long diagnostic delays. Thus far, there have been no studies evaluating the 
factors associated with diagnostic errors in Romanian MM patients.

Methods: Using the Aarhus statement, we prospectively determined the 
diagnostic intervals for 103 patients diagnosed with MM at Fundeni Clinical 
Institute, between January 2022 and March 2023.

Results: Our data revealed that the main diagnostic delays are experienced 
during the “patient interval.” Patients spend a median of 162 days from the 
first symptom onset until the first doctor appointment. Bone pain is the most 
frequently reported symptom by patients (78.64%), but it leads to a medical-
seeking behavior in only half of the reporting patients and results in a median 
delay of 191 days. The changes in routine lab tests are considered most 
worrisome for patients, leading to a medical appointment after a median of only 
25 days. The median primary care interval was 70 days, with patients having an 
average of 3.7 medical visits until MM suspicion was first raised. The secondary 
care interval did not contribute to the diagnostic delays.

Discussion: Overall, the median diagnostic path for MM patients in Romania was 
more than 6 months, leading to a higher number of emergency presentations 
and myeloma-related end-organ damage.
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Introduction

Diagnostic errors, defined as delayed, missed, or wrong diagnoses, are considered to 
be the leading cause of patient harm (1). Diagnostic errors are recognized as a top priority 
challenge in public health by the World Health Organization and the Agency for Healthcare 
Research and Quality (AHRQ).
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A recent analysis of malpractice claims has identified cardiovascular 
events, cancers, and infections as the top frequently misdiagnosed 
conditions associated with serious harm to patients (2–4).

Multiple Myeloma (MM) is classified as one of the most 
challenging cancers to diagnose. It is characterized by prolonged 
diagnostic delays and accounts for half of all the premature deaths 
caused by hematological malignancies (5–7).

The causes of long delays in diagnosis are not yet fully understood but 
could include disease-specific factors such as the insidious onset, lack of 
symptom specificity, and absence of definitive “red flags” (8–11). While 
disease-specific factors contribute significantly to diagnostic delays, 
healthcare-related factors also play a pivotal role. These include inadequate 
recognition of key symptoms, misinterpretation of hematological and 
biochemical abnormalities, and barriers to accessing care (7, 12). 
Furthermore, the patients’ healthcare-seeking behavior, health literacy, or 
awareness of MM can further contribute to the delays (11).

The typical onset of MM is gradual, often presenting symptoms 
such as fatigue and persistent bone pain, that can be  easily 
misinterpreted, particularly in older patients or in those with 
comorbidities (7). In addition, the classical manifestations of MM, such 
as hypercalcemia, renal failure, anemia, and bone lesions, rarely occur 
simultaneously at diagnosis (12).

Successful management of MM patients relies on an accurate and 
timely diagnosis. Unfortunately, one-third of MM patients are diagnosed 
in the emergency department (ED) at an advanced stage, leading to poor 
outcomes (5, 12). Emergency presentations often include spinal cord 
compression syndrome, bone fractures, anemia, sepsis, and neurological 
impairment, resulting in increased morbidity and mortality (13).

Although Romania has made major steps toward improving the 
care of cancer patients, the diagnosis of MM remains a major problem.

According to Globocan, in 2020, more than 880 new cases of MM 
were estimated to have been diagnosed in Romania. However, only 550 
new patients have been recorded in the national registries, over 40% 
being diagnosed at a late ISS stage III (14–16). The discrepancy between 
expected and recorded MM cases in Romania highlights potential issues 
in the diagnostic pathway, including missed or incorrect diagnoses.

It is important to mention that in Romania, patients can perform 
“on-demand” lab tests without a prior medical visit. Furthermore, 
private clinics offer appointments to specialist physicians without a 
referral from the primary care physician. The fragmented nature of the 
medical appointments and lab evaluations may contribute to diagnostic 
delays and inadequate assessments.

Our study is the first assessment of the diagnostic paths of MM 
patients in Romania. Using the Aarhus statement as a framework (15), 
we aimed to document diagnostic intervals and identify primary causes 
of delays. Additionally, our research provides insight into the various 
routes leading to the final MM diagnosis, shedding light on missed 
opportunities for timely diagnosis.

Methods

Study design

A prospective, unicentric study was conducted at Fundeni 
Clinical Institute, Romania’s main tertiary hematology center. The 
aim of the study was to evaluate the diagnostic paths of MM patients 
in Romania and identify factors associated with diagnostic delays.

Participant selection

The study was approved by the institution’s ethics committee board 
(approval no. 14527/Jan 2022), and all patients provided written 
informed consent according to local regulations before enrolling. A total 
of 106 adult patients who received an MM diagnosis between January 
2022 and March 2023 were initially evaluated. Three patients were 
excluded from the study due to critical conditions and subsequent 
mortality. The remaining 103 patients were considered eligible.

Data collection

During the initial admission, a structured questionnaire was used 
to interrogate the main stages of the cancer diagnostic path, as defined 
by the Aarhus statement (17, 18). This included the patient interval 
(days from symptom onset to the first doctor presentation), primary 
care interval (days from the first doctor visit to the first hematologist 
referral), and secondary care interval (days from the first hematology 
visit to confirmation of MM diagnosis). Since the healthcare system in 
Romania allows “on-demand” appointments with specialists without 
prior primary care consultation, the primary care interval was further 
divided into first doctor appointment, i.e., when first-time suspicion was 
raised and first referral to a hematologist (Figure 1).

Based on the literature review and discussions with myeloma 
specialists, we defined the possible key symptoms prompting action 
as “bone pain,” “bone fractures,” “fatigue,” “pallor,” “weight loss,” 
“nausea,” “frequent infections,” and “paresthesia,” but also covered 
incidental discoveries reflected by changes in “on-demand routine lab 
tests” [hemoglobin (Hb), creatinine, erythrocyte sedimentation rate 
(ESR), calcium or serum electrophoresis]. We evaluated the diagnosis 
route, such as whether patients were first evaluated by a primary care 
physician (family doctor) or by a specialist doctor (internal medicine, 
nephrology, radiologist, neurologist, neurosurgeon, etc.). The number 
of visits to doctors before the first suspicion of MM was also recorded.

Each questionnaire was completed by the study team during the 
initial diagnostic assessment, based on the patient history, a detailed 
interview, and a thorough evaluation of previous medical visits and 
lab reports. The quality control measures, including audits of 
completed questionnaires and data entry verification, were 
implemented to maintain data quality and consistency.

Statistical analysis

Four main different statistical tests (Kolmogorov–Smirnov, 
Kolmogorov–Smirnov–Lilliefors Corr., Shapiro–Wilk, and 
Anderson-Darling) were used to test the normal distribution of the 
data. As the data were non-normally distributed, the non-parametric 
Mann–Whitney test was employed for comparisons. Diagnostic 
delays between intervals were calculated using DataTab software. 
Statistical significance was defined as a p-value of <0.05.

Results

Our study included 103 adults with newly diagnosed MM. Among 
them, 51 patients (49.51%) were men and 52 (50.42%) were women, 
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with a median age of 62 years. Furthermore, 62 patients (60.19%) 
resided in an urban area, while 41 (39.81%) were located in a rural area.

Patient interval

The delays in the patient interval are often a result of the patient’s 
failure to recognize cancer symptoms.

In our study, the symptoms experienced by patients were highly 
heterogeneous and unspecific.

The most commonly reported symptoms were bone pain 
(78.64%), fatigue (57.28%), unexplained weight loss (13.59%), and 
pale appearance (25%).

However, patients often did not perceive these symptoms as 
alarming until they interfered with their daily activities. This is 

concordant with existing reports stating that patients would often 
interpret the fatigue associated with anemia as a result of day-to-day 
activities. In an older population, myeloma-related bone pain can 
be overseen as it may be perceived to occur on a previous background 
of rheumatic or degenerative skeletal pain (11, 19).

Despite the high prevalence, bone pain led to a medical presentation 
in only 59.02% of the patients, and the median time from occurrence to 
the first doctor visit was 191 days (range 1–1,598 days).

From the total study population, 6.79% of the patients reported not 
having any prior symptoms and being alerted incidentally only by changes 
in their on-demand lab test results. Overall, in our study group, 66.02% 
of patients showed changes in the on-demand routine lab test results, 
irrespective of whether they were associated with other key symptoms.

The changes in the on-demand lab test results (Hb, creatinine, ESR, 
calcium, or serum electrophoresis) resulted in 23.3% of patients seeking 
medical advice, with a statistically significant shorter median time from 
occurrence to first doctor visit (25 days, range 0–647 days, p = 0.005). 
Furthermore, these changes led to an immediate medical visit in 15.32% 
of the patients.

In particular, despite experiencing activity-limiting fatigue, a pale 
appearance, or weight loss, the patients required a median of 172 days 
(range 5–339 days) until performing on-demand routine lab tests that led 
to a doctor appointment.

Overall, the median duration of the patient interval was 162 days 
(range 0–1,128 days), with no differences observed in the patient interval 
between male and female patients (median 163 days versus 167 days 
respectively, p = 0.234). Using the 75th percentile as a cutoff for the patient 
interval, we found that 12.62% of patients experienced a delay beyond the 
threshold of 455 days.

All the reported symptoms are detailed in Table 1. The most frequent 
combinations of manifestations at the time of diagnosis are detailed in 
Figure 2.

Primary care interval

The delays in the primary care interval, defined as the duration 
between the first medical visit to the first time myeloma is suspected, 
typically arise due to the failure of the primary care physician (family 

FIGURE 1

Diagnostic intervals according to the Aarhus statement (17, 18).

TABLE 1 Patient demographics and main complains at the time of diagnosis.

1. Patient characteristics

Age median (range) (years) 64 (42–89)

Sex

  Male 51 (49.51%)

  Female 52 (50.49%)

Residence

  Urban 62 (60.19%)

  Rural 41 (39.81%)

2. Complaints at diagnosis

Bone pain 81 (78.64%)

Fatigue 59 (57.28%)

Pallor 26 (25.24%)

Weight loss 14 (13.59%)

Paresthesia 13 (12.62%)

Fractures 7 (6.79%)

Frequent infections 7 (10.14%)

Changes in lab tests 68 (66.02%)
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Mean / Median (days) Median (days)
Patient interval 162
Primary care interval First doctor appointment/First 

time suspicion is raised
66

First time suspicion is 
raised/First hematologist 
referral

19

Secondary care interval 0/0

FIGURE 3

Diagnosis intervals according to the Aarhus statement.

physician/general practitioner) to recognize the myeloma-associated 
symptoms and to suggest and interpret the right diagnostic tests (19).

In our study, only 42.71% of the patients were referred first to their 
primary care physician concerning their symptoms.

More than 25% of the patients had an emergency first presentation. 
Furthermore, 17.47% were first referred to the Emergency Care Unit, 
while 11.65% had a first appointment with a neurosurgeon presenting 
with either debilitating vertebral pain or spinal cord 
compression syndrome.

In addition, 28.17% of patients were first evaluated by a nephrologist 
due to renal failure associated with MM, while 10.67% were first 
evaluated by another specialist (rheumatologist, radiologist, neurologist, 
or internal medicine doctor).

Out of the patients that were first referred to their primary care 
physician (family physician/general practitioner), 90.29% had been 
referred to at least one more specialist physician before the suspicion of 
Multiple Myeloma was raised. Patients who initially consulted their 
primary care physician had a significantly shorter primary care interval 
compared to those with other diagnostic routes (median 26 days versus 
93 days, p = 0.004). On average, patients made 3.7 medical visits (range 
2–16) before MM suspicion was raised, with 18.44% requiring five or 

more visits. The median interval from the first doctor visit to suspicion 
of myeloma was 66.5 days (range 0–1,077 days). Using the 75th 
percentile as a cutoff for the primary care interval, we found that 41.75% 
of patients experienced a delay beyond this threshold.

The median time between when the myeloma suspicion was 
raised and their first visit to our center was 19 days (Figure 3).

Secondary care interval

In the secondary care interval, defined as the number of days from 
the first hematology visit to confirmation of MM diagnosis, delays 
occur due to the physician’s inability to diagnose the disease and to 
initiate the proper treatment.

Delays in the secondary care interval are typically minimal in 
tertiary care facilities equipped with modern diagnostic tools. At 
Fundeni Clinical Institute, where specialized MM management units 
are established, diagnosis confirmation is prompt and accurate. Upon 
admission, all patients received a diagnosis during their first 
admission, with a median duration of zero days. For eligible patients, 
treatment initiation occurred within a maximum of 72 h. In particular, 

FIGURE 2

Combinations of manifestations at the time of diagnosis. The most common combination of manifestations at the time of diagnosis is between bone 
pain and laboratory test changes, in 50.49% of patients, followed closely by the association of bone pain and fatigue in 47.57% of the patients. Only 
one-third of patients presented with the association between bone pain, fatigue, and changes in the lab tests.
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31.06% of patients required emergency medical care, primarily due to 
acute kidney failure, severe hypercalcemia, spinal cord compression, 
or severe anemia. The majority (60.19%) were diagnosed with ISS 
stage III MM, with 15.53% requiring hemodialysis.

Discussion

Our study represents the first-ever analysis of the pathways and 
delays in the diagnosis of Romanian Multiple Myeloma patients. Our 
findings reveal that the most significant delays occur during the 
patient interval, with a median duration of 162 days. This duration 
aligns closely with the 163-day interval reported by Howell et al. (9) 
in the UK population. The possible causes for the prolonged patient 
interval include the unspecific symptoms, with insidious onset, 
leading patients to overlook or “normalize” them.

It is considered among the general population that cancer should 
lead to either worrisome or debilitating symptoms. However, in Multiple 
Myeloma there are no overt “red flags” that can trigger the medical-
seeking behavior. Furthermore, classical symptoms such as bone pain 
might go unnoticed in an elderly population accustomed to chronic pain, 
while fatigue can often be attributed to anemia or routine daily activities.

The UK population cohort study, performed by Howell et al. (11), 
shows similar results. They report that many patients experience a 
phase of “normalization,” during which changes in their health status 
are often attributed to factors such as aging, minor injuries, recurrence 
of a previous health issue, or side effects of medication.

Although the most frequently encountered complaints were bone 
pain and fatigue, our study highlights that changes in on-demand lab 
tests are the most significant triggers for seeking medical assistance. This 
may be  attributed to the healthcare system’s structure, where the 
“on-demand” lab tests can be performed without a prior medical visit, 
either routinely or as a result of a change in the individual’s perception 
of their general health.

In addition, factors such as poor medical education, shame, 
financial constraints, and fear of cancer diagnosis contribute to delaying 
behavior in seeking medical assistance. Consequently, as a direct result 
of the delays in the patient interval, over 25% of MM patients in 
Romania have their first medical presentation as an emergency. This 
finding is similar to the 20% rate of emergency presentations reported 
in the UK population by Howell et al. (11).

The primary care interval represents a critical stage where missed 
opportunities can lead to harm for MM patients (20). Myeloma is 
considered one of the most challenging cancers to suspect and diagnose. 
Challenges in this stage arise from factors such as the rarity of MM, lack 
of readily available testing methods, and non-specific presentations 
(5–7, 20, 21).

Studies conducted in the US medical health system by Ailawadhi 
et al. (22) have shown that up to a third of MM patients face errors in 
diagnosis in the primary care setting, with classical signs of MM missed 
in up to 5% of the patients.

In our study, the primary care interval reflected the complex 
pathways that lead to the diagnosis of Multiple Myeloma in Romania. 
Typically, patients seeking evaluation by specialists in the public health 
sector require a referral from a family physician. However, it is 
important to mention that in Romania, patients can directly access 
specialist doctors in the private sector without prior primary care visits, 
leading to fragmented care and delayed diagnosis. In our study, the data 
generated emphasizes the pivotal role of primary care physicians in 

minimizing delays in diagnosis. Patients who sought consultation with 
their primary care physician experienced markedly shorter primary care 
intervals compared to those following alternative diagnostic pathways.

Although the diagnostic delays in this interval were not as 
prolonged as those in the patient interval, they still resulted in delays 
exceeding 2 months.

Less than half of the patients first consulted their primary care 
physician, but nearly all of them required at least one additional 
appointment until the suspicion of Multiple Myeloma was raised.

More concerning is the fact that, on average, the Romanian patient 
required more than three medical appointments until the suspicion of 
Myeloma was raised, and over 18% of the patients had 5 or more 
different prior medical visits. This is consistent with the results reported 
by Lyratzopoulous et al. (19) showing that more than half of the MM 
patients in England required three or more prior general practitioner 
visits before being referred to a hematologist. While less than 10% of 
breast cancer patients needed multiple medical visits before diagnosis, 
Multiple Myeloma patients required the highest number of medical 
consultations (19).

This is particularly relevant since the number of consultations is a 
strong determinant of the diagnostic delays associated with primary 
care (23).

The consequences of delays in the initial diagnostic intervals are 
profound, with one-third of patients requiring emergency medical care 
upon admission, and over half presenting with advanced ISS staging. In 
addition to the direct lethal impact on survival, an advanced disease stage 
also represents a financial burden to the health system due to prolonged 
hospitalization and expensive emergency medical interventions (24, 25).

In conclusion, our study presents the first-ever analysis of the 
diagnostic paths and delays experienced by Romanian MM patients. 
Our findings underscore the critical role of primary care physicians in 
reducing delays in diagnosis and highlight the need for targeted 
interventions to improve the diagnostic process.

Furthermore, educating family physicians about MM and offering 
support through the national health insurance platform could mitigate 
delays. Increasing awareness among the general population about MM 
symptoms and the importance of early detection is also crucial. Future 
research should focus on implementing interventions to streamline the 
diagnostic process and improve outcomes for MM patients in Romania.

This study has several limitations that should be considered when 
interpreting the findings. First, its single-center design may limit the 
generalizability of results Second, the relatively small sample size may 
impact the representativeness of the patient cohort analyzed. 
Furthermore, certain factors contributing to diagnostic delays, such 
as socioeconomic status and patient perspective, were not included in 
the data analysis. The study did not explicitly address possible recall 
bias, and the study period may not fully capture temporal trends.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Fundeni 
Clinical Institute's ethical committee board. The studies were 

https://doi.org/10.3389/fmed.2024.1372907
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Irimia et al. 10.3389/fmed.2024.1372907

Frontiers in Medicine 06 frontiersin.org

conducted in accordance with the local legislation and institutional 
requirements. The participants provided their written informed 
consent to participate in this study.

Author contributions

RI: Writing – review & editing, Writing – original draft, Project 
administration, Methodology, Investigation, Formal analysis, Data 
curation, Conceptualization. SoB: Writing – review & editing, Data 
curation, Supervision, SiB: Writing – review & editing, Data curation, 
IC: Writing – review & editing, Data curation, LZ: Writing – review & 
editing, Data curation. DC: Writing – review & editing, Supervision.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This work was 

supported by the University of Medicine and Pharmacy through the 
institutional program Publish not Perish.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
 1. Committee on Diagnostic Error in Health Care; Board on Health Care Services; Institute 

of Medicine; The National Academies of Sciences, Engineering, and Medicine, Improving 
diagnosis in health care, (2016):1–472. Washington (DC): National Academies Press (US)

 2. Corner J, Hopkinson J, Fitzsimmons D, Barclay S, Muers M. Is late diagnosis of lung 
cancer inevitable? Interview study of patients’ recollections of symptoms before 
diagnosis. Thorax. (2005) 60:314–9. doi: 10.1136/thx.2004.029264

 3. Suneja M, Beekmann SE, Dhaliwal G, Miller AC, Polgreen PM. Diagnostic delays 
in infectious diseases. Diagnosis. (2022) 9:332–9. doi: 10.1515/DX-2021-0092

 4. Newman-Toker DE, Wang Z, Zhu Y, Nassery N, Saber Tehrani AS, Schaffer AC, 
et al. Rate of diagnostic errors and serious misdiagnosis-related harms for major 
vascular events, infections, and cancers: toward a national incidence estimate using the 
“big three”. Diagnosi. (2021) 8:67–84. doi: 10.1515/dx-2019-0104

 5. Howell D, Smith A, Appleton S, Bagguley T, Macleod U, Cook G, et al. Multiple 
myeloma: routes to diagnosis, clinical characteristics and survival – findings from a UK 
population-based study. Br J Haematol. (2017) 177:67–71. doi: 10.1111/BJH.14513

 6. Gildea TR, DaCosta BS, Hogarth DK, Wilson DS, Quinn CC. A retrospective 
analysis of delays in the diagnosis of lung cancer and associated costs. Clin Outcomes 
Res. (2017) 9:261–9. doi: 10.2147/CEOR.S132259

 7. Koshiaris C. Methods for reducing delays in the diagnosis of multiple myeloma. Int 
J Hematol Oncol. (2019) 8:IJH13. doi: 10.2217/ijh-2018-0014

 8. Koshiaris C, Van den Bruel A, Nicholson BD, Lay-Flurrie S, Hobbs FR, Oke JL. Clinical 
prediction tools to identify patients at highest risk of myeloma in primary care: a retrospective 
open cohort study. Br J Gen Pract. (2021) 71:e347–55. doi: 10.3399/BJGP.2020.0697

 9. Howell DA, Smith AG, Jack A, Patmore R, Macleod U, Mironska E, et al. Time-to-
diagnosis and symptoms of myeloma, lymphomas and leukaemias: a report from the 
Haematological malignancy research network. BMC Hematol. (2013) 13:9. doi: 
10.1186/2052-1839-13-9

 10. Shephard EA, Neal RD, Rose P, Walter FM, Litt EJ, Hamilton WT. Quantifying the 
risk of multiple myeloma from symptoms reported in primary care patients: a large 
case-control study using electronic records. Br J Gen Pract. (2015) 65:e106–13. doi: 
10.3399/bjgp15X683545

 11. Howell DA, Hart RI, Smith AG, Macleod U, Patmore R, Cook G, et al. Myeloma: 
patient accounts of their pathways to diagnosis. PLoS One. (2018) 13:e0194788. doi: 
10.1371/journal.pone.0194788

 12. Friese CR, Abel GA, Magazu L, Neville BA, Richardson LC, Earle CC. Diagnostic 
delay and complications for older adults with multiple myeloma. Leuk Lymphoma. 
(2009) 50:392–400. doi: 10.1080/10428190902741471

 13. Multiple myeloma: Clinical features, laboratory manifestations, and diagnosis. 
UpToDate. Available at:https://www.uptodate.com/contents/multiple-myeloma-clinical-
features-laboratory-manifestations-and-diagnosis?search=multiplemyeloma&source=s

earch_result&selectedTitle=1~150&usage_type=default&display_rank=1#H3. 
(Accessed January 26, 2024).

 14. Global Cancer Observatory. Multiple myeloma. Available at:https://gco.iarc.fr/
today. Accessed July 25, 2023.

 15. Zhou L, Yu Q, Wei G, Wang L, Huang Y, Hu K, et al. Measuring the global, 
regional, and national burden of multiple myeloma from 1990 to 2019. BMC Cancer. 
(2021) 21:606. doi: 10.1186/s12885-021-08280-y

 16. Ludwig H, Durie SN, Meckl A, Hinke A, Durie B. Multiple myeloma incidence 
and mortality around the globe; interrelations between health access and quality, 
economic resources, and patient empowerment. Oncologist. (2020) 25:e1406:–e1413. 
doi: 10.1634/THEONCOLOGIST.2020-0141

 17. Coxon D, Campbell C, Walter FM, Scott SE, Neal RD, Vedsted P, et al. The Aarhus 
statement on cancer diagnostic research: turning recommendations into new survey 
instruments. BMC Health Serv Res. (2018) 18:1–9. doi: 10.1186/S12913-018-3476-0/
TABLES/2

 18. Weller D, Vedsted P, Rubin G, Walter FM, Emery J, Scott S, et al. The Aarhus 
statement: improving design and reporting of studies on early cancer diagnosis. Br J 
Cancer. (2012) 106:1262–7.

 19. Lyratzopoulos G, Neal RD, Barbiere JM, Rubin GP, Abel GA. Variation in number 
of general practitioner consultations before hospital referral for cancer: findings from 
the 2010 National Cancer Patient Experience Survey in England. Lancet Oncol. (2012) 
13:353–65. doi: 10.1016/S1470-2045(12)70041-4

 20. Lyratzopoulos G, Vedsted P, Singh H. Understanding missed opportunities for 
more timely diagnosis of cancer in symptomatic patients after presentation. Br J Cancer. 
(2015) 112:S84–91. doi: 10.1038/bjc.2015.47

 21. Herget GW, Kälberer F, Ihorst G, Graziani G, Klein L, Rassner M, et al. 
Interdisciplinary approach to multiple myeloma - time to diagnosis and warning signs. 
Leuk Lymphoma. (2021) 62:891–8. doi: 10.1080/10428194.2020.1849681

 22. Ailawadhi S, Frank RD, Sharma M, Menghani R, Temkit M, Paulus S, et al. Trends 
in multiple myeloma presentation, management, cost of care, and outcomes in the 
Medicare population: a comprehensive look at racial disparities. Cancer. (2018) 
124:1710–21. doi: 10.1002/cncr.31237

 23. Lyratzopoulos G, Abel GA, McPhail S, Neal RD, Rubin GP. Measures of 
promptness of cancer diagnosis in primary care: secondary analysis of national audit 
data on patients with 18 common and rarer cancers. Br J Cancer. (2013) 108:686–90. 
doi: 10.1038/bjc.2013.1

 24. McGarvey N, Gitlin M, Fadli E, Chung KC. Increased healthcare costs by later 
stage cancer diagnosis. BMC Health Serv Res. (2022) 22:1–12. doi: 10.1186/
S12913-022-08457-6/FIGURES/2

 25. Lyratzopoulos G, Wardle J, Rubin G. Rethinking diagnostic delay in cancer: how 
difficult is the diagnosis? BMJ. (2014) 349:349. doi: 10.1136/bmj.g7400

https://doi.org/10.3389/fmed.2024.1372907
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1136/thx.2004.029264
https://doi.org/10.1515/DX-2021-0092
https://doi.org/10.1515/dx-2019-0104
https://doi.org/10.1111/BJH.14513
https://doi.org/10.2147/CEOR.S132259
https://doi.org/10.2217/ijh-2018-0014
https://doi.org/10.3399/BJGP.2020.0697
https://doi.org/10.1186/2052-1839-13-9
https://doi.org/10.3399/bjgp15X683545
https://doi.org/10.1371/journal.pone.0194788
https://doi.org/10.1080/10428190902741471
https://www.uptodate.com/contents/multiple-myeloma-clinical-features-laboratory-manifestations-and-diagnosis?search=multiplemyeloma&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1#H3
https://www.uptodate.com/contents/multiple-myeloma-clinical-features-laboratory-manifestations-and-diagnosis?search=multiplemyeloma&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1#H3
https://www.uptodate.com/contents/multiple-myeloma-clinical-features-laboratory-manifestations-and-diagnosis?search=multiplemyeloma&source=search_result&selectedTitle=1~150&usage_type=default&display_rank=1#H3
https://gco.iarc.fr/today
https://gco.iarc.fr/today
https://doi.org/10.1186/s12885-021-08280-y
https://doi.org/10.1634/THEONCOLOGIST.2020-0141
https://doi.org/10.1186/S12913-018-3476-0/TABLES/2
https://doi.org/10.1186/S12913-018-3476-0/TABLES/2
https://doi.org/10.1016/S1470-2045(12)70041-4
https://doi.org/10.1038/bjc.2015.47
https://doi.org/10.1080/10428194.2020.1849681
https://doi.org/10.1002/cncr.31237
https://doi.org/10.1038/bjc.2013.1
https://doi.org/10.1186/S12913-022-08457-6/FIGURES/2
https://doi.org/10.1186/S12913-022-08457-6/FIGURES/2
https://doi.org/10.1136/bmj.g7400

	Determining diagnostic delays in Romanian multiple myeloma patients using the Aarhus statement
	Introduction
	Methods
	Study design
	Participant selection
	Data collection
	Statistical analysis

	Results
	Patient interval
	Primary care interval
	Secondary care interval

	Discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

