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Abstract

:

The global population has been gradually aging over the past few decades, with a growing proportion of people aged 65 years or older. Simultaneously, the medical profession has shifted towards promoting the concept of “positive” gerontology, emphasizing healthy aging. In this context, we investigated the trends in pathological specimen submissions from patients aged 85 or older over ten years at a single center. We observed a nearly two-fold increase in submissions during 2015–2019 compared to 2010–2014, out of proportion to the change in the fraction of older adults in the population, suggesting a changing attitude towards medical care in these older patients. Dermatologic samples were the main driver of growth, followed by gastrointestinal and urinary tract samples. However, other samples, like breast and lung, did not significantly increase. Although further research is needed to understand the implications of increasing invasive procedures in the oldest old, a noteworthy trend has emerged towards increased and more active healthcare for this population. Healthcare providers and administrators should be prepared for a continued rise in invasive interventions in this age group.
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1. Introduction


Over the past few decades, the world’s population has gradually grown older, due to a combination of longer lifespans and declining fertility rates. The share of the global population aged 65 years or older has grown from 6% in 1990 to 10% in 2022, and is projected to continue to increase to 16% in 2050 [1]. At the same time, the medical profession has seen a change in attitude towards the aging process. Conservative literature that viewed aging as primarily characterized by cognitive and physical decline has been supplanted by a new wave of publications promoting the concept of successful, healthy, and productive aging (a development which has been termed “positive” gerontology) [2]. This increasing emphasis on health in old age, coupled with the development of minimally invasive procedures for treating conditions that once required major surgery, are resulting in increased surgical interventions among the older population [3,4,5]. However, increasing age is still associated with increasing procedure-related morbidity and mortality, and uncertainty remains in many cases regarding the balance of the risk and benefit of various medical interventions in this age group [6,7,8].



While debates regarding the risks and benefits of invasive procedures in older patients continue, it is of interest to examine what effect the increase in the number of elderly patients and the changing attitude towards this population is having in the real world. This effect is expected to be reflected in, among others, the number and type of samples submitted for pathological examination from elderly patients. We therefore studied samples submitted for pathological analysis from patients aged 85 years and older over a period of 10 years in a single center, delineating time trends across multiple medical disciplines in this older age group.




2. Materials and Methods


This was a single-center retrospective study carried out at the pathology institute of the Hadassah Medical Center (Jerusalem, Israel). Patient and pathology data retrieval from electronic medical records was approved by the local institutional review board. All samples (including biopsies and cytological and surgical specimens) of patients aged 85 or older between the years 2010 and 2019 were included.



Sample anonymization was done prior to data analysis by an independent pathology institute employee. All statistical analyses were performed using R software version 3.6.3 and GraphPad Prism version 9.5.1. Samples were classified as benign or malignant and by tissue origin (e.g., lung, gastrointestinal tract, breast, etc.). Linear regression was used to examine the relationship between the year and the number of pathological specimens submitted. Analysis of covariance (ANCOVA) was used to compare time trends between groups. Student’s t-test was used to compare the number of pathological specimens submitted during the first 5 years (2010–2014) of the examined period to the number of specimens submitted during the last 5 years (2015–2019), in total and in prespecified subgroups, with adjustment for multiple comparisons according to the Benjamini–Hochberg false discovery rate (FDR) procedure [9].




3. Results


From 2010 to 2019, 3797 specimens were obtained from patients aged over 85 years. After excluding samples from patients with a documented age over 110 (due to a likely typing error), 3549 tissue samples from 1446 patients were included in the study. The median age of the patients was 89 years (range, 85–99). A total of 52.9% (n = 1877) of samples were obtained from female patients and 47.1% (n = 1672) from male patients.



When compared to the years 2010–2014, the average annual number of tissue samples obtained from patients over 85 years old between the years 2015 and 2019 increased nearly two-fold, from 253 (±51) to 457 (±131) (Table 1), compared to an increase of only approximately 25%—from 24,542 (±1007) per year to 30,199 (±3174)—in the general number of samples (Figure 1A).



Of all the samples from older people, 7.7% (±1.5%) were surgical resections. This percentage remained stable over the study period, with a proportionate increase in both surgical and biopsy samples (Table 1 and Figure 1B). Of the 3549 samples collected, 26.7% (±2.5%) resulted in malignant diagnoses. The proportion of malignant and benign diagnoses also remained stable over the study period, despite the substantial increase in total sample volume (Table 1 and Figure 1C).



Of the categories with 50 or more samples, four showed a statistically significant increase in the number of submitted specimens (Figure 2A)—skin, upper gastrointestinal (GI) tract, lower GI tract, and prostate. The remaining categories (bone marrow, breast, lung, head and neck, soft tissue, and urinary tract) also showed an increasing trend, which did not reach statistical significance.



The samples from the upper GI tract were nearly all derived from endoscopic rather than surgical procedures (227/230, 99%), and rarely resulted in malignant diagnoses (17/230, 7%). The lower GI tract samples were in comparison more commonly the result of surgical resections (67/305, 22%) and more commonly resulted in malignant diagnoses (72/305, 24%).



Skin samples were the most frequently collected specimens, accounting for 31.1% (±1.8%) of all tissue samples. This percentage remained relatively stable over the study period (ranging from 28% to 34.4%; Figure 2B). Nearly half (43.5 ± 5.3%) of skin samples resulted in a diagnosis of non-melanoma skin cancer (squamous or basal cell carcinomas), with an approximately equal proportion of squamous and basal cell carcinomas (an average of 53.1 ± 5.7% squamous cell carcinomas). Correspondingly, non-melanoma skin cancer was the most common malignant diagnosis, accounting for 52.1% (±4.9%) of all malignant diagnoses, followed by urological malignancies (14.2 ± 2.4%), colorectal cancers (11.7 ± 6.0%), melanoma (7.4 ± 3.0%), hematological malignancies (7.0 ± 3.2%), breast (3.8 ± 2.7%), and lung (2.7 ± 1.5%).




4. Discussion


In this study we examined the trends in the provision of health care, and specifically medical interventions, among the oldest old through the lens of samples submitted for pathological analysis. In the 10 years from 2010 to 2019, the annual number of pathology specimens from patients aged 85 and above nearly doubled, outpacing the comparatively small 25% increase in the general number of pathological samples submitted annually during this same period. This disparity cannot be attributed solely to the aging of the Israeli population, as the proportion of older adults in the country has remained nearly constant from 1995 to 2020, with only a marginal 1% increase [10], nor to changes in national cancer screening guidelines, which align with those of the United States and recommend screening up to age 74 [11,12]. Therefore, the observed trend suggests a genuine shift in attitude towards medical care in older patients, with interventions once avoided and diagnostic and therapeutic procedures once reserved for younger patients now becoming part of the standard of care for this older age group. This change in approach could be driven by medical practitioners or may reflect the improved health status of today’s oldest old when compared to previous generations [13,14].



It is important to note the discrepancy between the proportion of male and female patients in our study to that of the known gender distribution in this age group. There were slightly more pathological specimens obtained from male patients than from female patients, even though women comprise a substantially larger proportion (approximately 60%) of the population above 85 years of age [10,15]. This is in line with previously published data concerning gender bias and may reflect women’s lower priority in the household as well as an unintentional discrimination in health practitioners’ willingness to perform procedures in women in this age group [16].



Nearly a third of the pathological samples were of dermatologic origin, with almost half of these resulting in a malignant diagnosis. The proportion of squamous to basal cell carcinomas was nearly equal, in contrast to the predominance of basal cell carcinomas in younger age groups [17] but consistent with previously reported data from older patients [18]. Regardless, data regarding treatment of these conditions in older age is limited [19], and the rapid growth in their incidence necessitates age-specific research to optimize care in this demographic.



It is notable that while a marked increase was seen in samples originating from the gastrointestinal and urinary tracts, other types of samples obtained through invasive procedures, most notably breast and lung specimens, did not display a significant increase. Indeed, when comparing the proportion of breast, lung, and prostate malignancies in our study to previous reports of cancer incidence in adults over 85 years of age, it was surprisingly low. Instead, melanoma, colorectal, and bladder cancers occupied a larger than expected proportion. This finding may be consistent with a greater reluctance within some medical professions to perform invasive diagnostic and therapeutic procedures in this age group. The reasons behind this heterogeneity in attitudes remain unclear.



More interventions do not necessarily equal better healthcare, especially with older age. While physicians may be tempted to assume that the benefits of certain interventions in younger patients apply to older patients as well, this is not always the case. For example, sentinel lymph node biopsy in women undergoing breast cancer surgery is of proven benefit in younger patients but has no effect on survival in women over 70 years of age [20]. As noted above, the rate of complications in nearly all invasive procedures rises with increasing age. In addition, the impact of diagnostic procedures on subsequent treatment, especially with malignant diagnoses, is in many cases modest in older patients, likely due to the more limited treatment options in this group. This is true even in the case of diagnostic procedures with a relatively low rate of complications, including renal biopsies performed in the evaluation of kidney failure [21,22,23,24,25], image-guided biopsies for suspected malignant disease [26,27], and gastrointestinal endoscopy [28,29], in which studies have shown only slightly higher rates of complications in older compared to younger patients. The increasing number of invasive interventions in older patients will warrant further studies to assess which patient characteristics are associated with a more favorable benefit to risk ratio for each type of procedure.



As our study is confined to pathological reports, we cannot make definitive conclusions about the therapeutic potential of the diagnoses, or the complications associated with the tests. In fact, an increase in pathological specimens may lead to more worries and overdiagnosis, particularly among the oldest old. Further research is needed to explore the clinical implications of our findings and to determine which type of procedures truly reflect an improvement in healthcare outcomes for this age group. It is also worth noting that our data, obtained from a single but sizeable medical center, may not reflect broader trends in other settings.




5. Conclusions


In summary, our analysis of the pathological specimens from patients over 85 years of age shows a disproportionate increase in this demographic over the years 2010 to 2019. This increase is not due to changes in the proportion of this age group in the general population or the general growth in the number of annual samples. Our findings thus point to a significant trend towards increased and more comprehensive healthcare for the elderly. Importantly, our findings also highlight areas in which this trend does not hold true such as breast- and lung-related procedures. Additionally, the number of samples from women was relatively low compared to their proportion in the population. While caution in breast- and lung-related procedures in the oldest old may reflect good clinical practice, gender bias cannot be justified and warrants active intervention.
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Figure 1. (A). Number of pathological samples per year, normalized to the number of samples in the year 2010, from all patients and from patients >85 years of age, highlighting the disproportionate increase in the older age group (left); fraction of samples derived from patients above and below 85 years of age across the entire 10-year period (right). (B). Number of pathological samples per year, normalized to the number of samples in the year 2010, derived from biopsies or surgical procedures in patients >85 years of age, showing a similar trend for both sample types (left); proportion of samples derived from surgical resections and biopsies across the entire 10-year period (right). (C). Number of pathological samples per year, normalized to the number of samples in the year 2010, resulting in malignant or benign diagnoses in patients >85 years of age, showing aligned yearly trends (left); proportion of samples resulting in malignant and benign diagnoses across the entire 10-year period (right). 
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Figure 2. (A). Number of pathological samples per year from patients over 85 years of age in the years 2010–2014 vs. 2015–2019, according to tissue of origin. (B). Number of pathological samples per year from patients over 85 years of age according to tissue of origin, showing the relative contribution of each type of sample to the overall rising trend. ** p < 0.01. 
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Table 1. Pathology samples from patients over 85 years of age: 2010–2014 vs. 2015–2019, by diagnosis (malignant vs. benign), procedure type (surgical vs. biopsy), and tissue of origin; p-value = false discovery rate-adjusted p-values; avg. = average; yr. = year; SD = standard deviation.
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2010–2014

Avg./yr. ± SD (%)

	
2015–2019

Avg./yr. ± SD (%)

	
p-Value






	
Total samples

	
253 ± 51 (100%)

	
457 ± 131 (100%)

	
p = 0.022




	
Malignant

	
71 ± 20 (27.6%)

	
118 ± 34 (25.7%)

	
p = 0.053




	
Surgical

	
18 ± 3 (7.3%)

	
36 ± 9 (8.1%)

	
p = 0.013




	
Origin of sample:

	




	
Skin

	
77 ± 17 (30.4%)

	
145 ± 40 (31.9%)

	
p = 0.021




	
Lower GI tract

	
18 ± 4 (7.3%)

	
43 ± 12 (9.5%)

	
p = 0.013




	
Urinary tract

	
23 ± 8 (9.1%)

	
33 ± 11 (7.2%)

	
p = 0.195




	
Upper GI tract

	
16 ± 4 (6.5%)

	
30 ± 7 (6.7%)

	
p = 0.013




	
Soft tissue

	
11 ± 6 (4.2%)

	
16 ± 4 (3.7%)

	
p = 0.231




	
Head and neck

	
9 ± 3 (3.5%)

	
13 ± 6 (2.8%)

	
p = 0.271




	
Prostate

	
5 ± 2 (2.3%)

	
14 ± 4 (3.1%)

	
p = 0.026




	
Lung

	
7 ± 5 (2.5%)

	
11 ± 5 (2.4%)

	
p = 0.208




	
Bone marrow

	
7 ± 3 (2.7%)

	
10 ± 5 (2.1%)

	
p = 0.293




	
Breast

	
7 ± 2 (2.8%)

	
8 ± 3 (1.7%)

	
p = 0.720
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