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ABSTRACT

Cancer is one of the most common causes of death. Recent increases in undiagnosed and misdiagnosed cancer cases
at autopsies suggests that the presence of cancer is more prevalent in the general population than previously thought.
Such cases may be different in certain populations with regard to key demographic characteristics (age, race, gender,
etc.). Therefore, this study aimed to identify trends in these undiagnosed cases of different cancer types. The data
suggest that cancers of the lung, gastrointestinal tract, and prostate gland were frequently undiagnosed/misdiagnosed,
while cancers of the breast and brain are rarely missed. The data also show that the presence of undetected prostate
cancer is likely not different, to a significant degree, in younger versus older age groups. This indicates that cancer
possibly manifests early in human life but remains undetected for several decades. However, further research is re-
quired to confirm this hypothesis. The data suggests that the prevalence of undetected cancer is highest in African-
Americans compared to other races/ethnicities such as European and Asian. With regard to gender, the prevalence of
undetected cancer appears to be higher in men than women. To conclusively validate these findings, further research
is needed including concurrent and prospective analyses on live cases.

Introduction

Cancer is the second leading cause of death in the United States, with 1 in 6 people dying due to the disease (Roser et
al., 2019). Additionally, cancer is an expensive as well as physically and mentally exhausting disease. It has emerged
as a major public health issue because of the increased prevalence of cancer risk factors (Stewart et al., 2018).

The presence of cancer is more prevalent in the general, otherwise healthy populace than previously thought.
Latest estimates from the organization Cancer Research UK indicate that 1 in 2 people is likely to develop cancer at
some point in their lifetime (Jones et al., 2015). It is reasonable to suspect that increased prevalence leads to higher
incidences of undiagnosed or misdiagnosed cases- both recorded and unrecorded. This may be an indication that
cancer can manifest in people at early ages but remain undetected for longer than we think. Such undiagnosed and
misdiagnosed cases may differ based on key demographic factors, specifically age, race, and gender. This study aims
to investigate trends in the undiagnosed or misdiagnosed cases of different cancer types.

Methods

This study focused on collecting information from cancer autopsy cases found in previously conducted studies. The
number of incorrectly diagnosed cases and three demographic characteristics of these cases- age, race, and gender,
were collected. The inclusion of data was not limited to any one type of cancer. This study collected data from primary
literature, reviews, and meta-analyses. The databases used in the process of data collection were EBSCO, PubMed,
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NCBI, and Springer Link. Keywords used were “cancer”, “autopsy”’, “undiagnosed”, and “misdiagnosed”. Patients
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being screened for the included studies were each selected on a simple randomized approach, with specific studies
selecting samples based on certain demographics (age, gender, race, etc.)

General

The studies by Burton et al., Sens et al., Bauer et al., and Subramony et al. collected and examined data from autopsies
with ex-post cancer diagnosis. Neoplasms were classified as benign or malignant. Cases where cancer was found at
autopsy but no clinical impressions of cancer were found before the autopsy were classified as unsuspected cancer.
(Burton et al; Sens et al, Bauer et al; Subramony et al).

Prostate Cancer

The study by Bell et al. included autopsy studies of adult men (age = 18 years) who had no history of preexisting
prostate cancer but included a systematic histological examination of the prostate gland. The study excluded studies
that did not report the age of men, did not methodically examine the prostate microscopically, or were smaller than
100 men (Bell et al.). The study by Jahn used prostate cancer autopsy data from 40 studies. The study excluded data
that included men with a clinical diagnosis of prostate cancer or did not stratify by age (Jahn et al., 2015).

Breast Cancer

The study by Thomas et al. included autopsy studies of women with no history of breast pathology, which included
systematic histological examination of at least one breast and allowed the calculation of the prevalence of incidental
breast cancer or precursor lesions (Thomas et al., 2017).

Results

Characterization of Undiagnosed and Misdiagnosed Cancers:

The study by de Pangher Manzini indicated that there was no clinically significant difference in the number of cancer
cases in patients younger versus those older than 65 (de Pangher Manzini et al., 2010).

The data also suggest that undetected cancer prevalence (for any type) was highest among African-Ameri-
cans. The study by Burton et al. stated that there was a 7:3 black to white ratio for the autopsies with malignant cancer
(Burton et al., 1998). The study by Subramony stated that the highest number of cancers found in autopsies were
among African-Americans- at 70% (Subramony et al., 2003).

Undetected cancer prevalence (for any type) was higher among men than women. In the studies by Burton
et al., Sens et al., and Bauer et al., the differences of cancer incidence between men and women were 26%, 25%, and
22%, respectively (Burton et al.; Sens et al.; Bauer et al.).

Frequently Undiagnosed/Misdiagnosed:

Lung cancer was consistently noted to be the most undiagnosed or misdiagnosed cancer in the observed literature.
According to a study by Burton et al., 37% of respiratory tract cancer cases were undiagnosed, making it the most
frequently misdiagnosed. The study also states that the most common lung cancer histology at autopsy was adenocar-
cinoma (Burton et. al). Further studies attest to the notion that lung cancer is the most frequently misdiagnosed disease.
Bauer et al demonstrated that the highest number of misdiagnoses fall under lung-bronchus cancer (Bauer et al., 1972).
Lung carcinomas were the most prevalent malignant neoplasms only detected at autopsy in a study by Subramony.
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Another common disease site for undiagnosed and misdiagnosed cancers is the pancreas. The study by Sens et al.
states that the incidence of unsuspected pancreatic malignant neoplasms was similar to the incidence of undiagnosed
lung cancers (Sens et al., 2009). A study by Karwinski et al. corroborates the above findings- in that the unrecognized
cancers that caused death were most often secondary to lung or pancreas (Karwinski et al., 1990).

The data suggest that following respiratory cancers and pancreatic cancers, the highest number of undiag-
nosed or misdiagnosed cases fall under the category of gastrointestinal cancer (GI) or prostate cancer. A study by
Burton et al. states that 25% of GI cases were undiagnosed, just behind respiratory cancer cases. A study by Karwinski
et al. corroborates the above findings in that gastric cancer ranks second among the unrecognized cancers investigated
that caused death.

There are some discrepancies between the different studies. Some reports indicate higher incidence of GI
cancer while others indicate a higher number of incorrectly diagnosed prostate cancers. A study by Subramony states
that the number of prostate carcinomas detected ranks second on the list (with lung carcinomas ranking the first). The
number of stomach carcinoids and colon carcinoma ranks sixth and seventh respectively on the list. A study by Sens
et al. states that behind pancreas and lung cancer, kidney cancer has the highest number of unsuspected malignant
cancers. Directly following kidney cancer is prostate cancer. The study reported no unsuspected malignant neoplasms
found in cases of stomach cancer. Finally, a study by Bauer et al. stated that lung cancer and colon cancer have the
highest incorrect diagnosis rate and following those is prostate cancer and finally stomach cancer (Bauer et. al).

It is commonly known that the prevalence of any type of cancer increases with age. A study by Bell et al.
shows that prostate cancer prevalence increases with each decade, and this relationship is statistically significant as
the odds ratio calculated for cases used without the Gleason score was 1.7, while for cases with a Gleason score was
2.0. The study also calculated that the mean cancer prevalence for people of age 30 and under was lower (5%), com-
pared to 59% for ages 79 and above (Bell et al.). A study by Bubendorf et al. states that a strong relationship is present
between patient age and prevalence of undetected prostate cancer: 0.2% in ages 40-49, and 16.1% in ages 80 and
above (Bubendorf et al.). A study by Jahn et al. agrees with the above findings and states that a high prevalence of
undetected prostate cancer is present in ages 60-69. However, it also notes a high prevalence of undetected prostate
cancer in ages 30-40 between 23 and 35% (Jahn et. al). These findings do not support the trend that cancer prevalence
increases with age, as suggested by other numerous studies.

In terms of race/ethnicity, undetected prostate cancer prevalence was found to be highest among African-
Americans. A study by Bell et al. states that prostate cancer prevalence is lowest in Asian men, intermediate in Euro-
pean men, and highest in African men. However, it was not reported whether these findings were statistically signifi-
cant. (Bell et. al). A study by Jahn et al. corroborates the study by Bell et al. for every decade of age- Asian men had
the lowest prevalence of cancer, white men had an intermediate prevalence of cancer, and African men had the highest
prevalence of cancer (Jahn et al.).

Rarely Undiagnosed and Misdiagnosed:
The data show that breast cancer is rarely undiagnosed. Studies by Sens et al., Bauer et al., Burton et al., and Thomas
et al. all noted that the incidence of undiagnosed breast cancer at autopsy consistently ranked the lowest out of all

other cancers. The median rate of undiagnosed invasive breast cancer was shown to be 1.3% (Thomas et al.). Studies
by Burton et al. and Bauer et al. also suggest a very low incidence of undiagnosed brain cancer cases.

Discussion

The cancers that are frequently undiagnosed or misdiagnosed are lung, pancreatic, prostate and GI, while the cancers
that are rarely missed are breast and brain. Prostate cancer has been thoroughly researched and some studies suggest
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that the prevalence of undetected cancer is high in both older and younger men. There is not enough research to
determine whether the incidence of other undiagnosed or misdiagnosed cancers changes with age.

One possible explanation for the high incidence of undiagnosed lung cancer in the studies reviewed is the
lack of CT lung screening until recently. Similarly, there is not adequate screening to detect pancreatic and gastric
cancers.

With the results described, it appears that the factors of race/ethnicity contribute to the prevalence of most
undiagnosed and misdiagnosed cases of prostate cancer. In studies by Bell et al. and Jahn et al., the highest group of
people with undetected prostate cancer were African-American. However, age does not appear to play a major factor
in the study by Jahn et al. This may be an indication that cancer can manifest in people at early ages but remain
undetected for longer than we think.

Amongst the studies reviewed, the prevalence of undetected cancer was higher in men than in women. This

may be explained by the fact that prostate cancer affects only men. Prostate cancer is also extremely common, and 1
in 9 men will be diagnosed with prostate cancer during their lifetime (American Cancer Society).
The lack of representation of different races/ethnicities in the data is a major issue. Among all of the studies the only
races/ethnicities consistently analyzed were European and African-American. In future studies, it would be more ac-
curate and beneficial to collect data from autopsies from a wide range of races/ethnicities to ensure that the sampling
is representative.

Conclusion

With cancer being so common, it is extremely crucial to understand the characteristics and attributes of undiagnosed
and misdiagnosed cases. To accomplish this, cancer autopsy data (not limited to any one type of cancer) was reviewed
from previously conducted meta-analyses as well as the primary literature and review articles. From the literature
examined, lung cancer, pancreatic cancer, gastrointestinal cancer, and prostate cancer were frequently undiagnosed or
misdiagnosed, while breast cancer and brain cancer were rarely undiagnosed or misdiagnosed.

While the data presented shows that the prevalence of undetected prostate cancer is equally high in both
young and old age groups, more research is needed to fully confirm this finding. The prevalence of undetected prostate
cancer was highest in African-American men, compared to other races/ethnicities. While this may be true, it is not
representative of the general population as other races/ethnicities need to be analyzed more comprehensively.
Finally, the prevalence of undetected cancer in general was higher in men than women. This concurs with the trend
that certain cancers that only affect men (prostate cancer) were more often undiagnosed or misdiagnosed than cancers
that mainly affect women (breast cancer).

Looking forward, further studies comparing the rate of these cases in different demographic groups (age,
race, and gender) for all types of cancers would greatly benefit the analysis of undiagnosed and misdiagnosed cases
of cancer, and may lead to changes in public health recommendations (e.g., clinical monitoring at earlier ages or via
more advanced technologies).
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