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causes additional mesothelioma cases 
in both males and females, leading to 
a decreased sex ratio and increased 
proportion of young mesothelioma 
cases—as observed in Southern Nevada, 
whereas the total incidence in male and 
in old age groups may still be low com-
pared with regions with higher occupa-
tional exposure.

Pinheiro and Jin question why the 
study periods are different in the incidence 
data that we used to compare mesothe-
lioma incidence by state and the mortal-
ity data that we analyzed by gender, age 
group, and county. The answer is simple: 
the incidence data that we used are public, 
available by state only, and 2006–2010 
was the longest available period of time, 
while the Center for Disease Control 
(CDC) mesothelioma mortality data that 
we obtained to carry out our analysis by 
county were available for 1999–2010. 
In addition, we merely cited the U.S. 
states that presented the lowest and high-
est mesothelioma incidence in the US, 
the lowest and highest sex ratio, and the 
lowest and highest proportion of young 
adults. We did not make any statistical 
comparison using these numbers, which 
were given as examples; we did not give 
any p value comparing Nevada and any of 
the seven states cited in Table 2.1

We thank Pinheiro and Jin for 
highlighting the erroneous total num-
ber of mesotheliomas in Table 2.1 
Curiously, they also made a mistake: 
31,408 + 133 = 31,541 instead of 
31,545 as they stated.

Pinheiro and Jin: “For the imme-
diately younger (0–49) and older age 
groups (0–59) the risk in Nevada is funda-
mentally the same as in the US,” suggest-
ing that only the 0 to 54 years old group 
would be different. But their own Table 
1 shows higher risk in Nevada for the 0 
to 59 years old group and higher risk in 
the 0 to 49 years old group for Southern 
Nevada, compared with the US. In addi-
tion, because of the small numbers, their 
95% confidence intervals are large and 
do not allow for any significant compari-
son. Consequently, incidence/mortality 
rates clearly cannot be used to measure 
environmental exposures.

Pinheiro and Jin graciously com-
ment “We praise Baumann for producing 
a body of literature on mesothelioma and 
exposure to natural-occurring asbestos 

compared with places with occupational 
exposure only. Consequently, we used 
the significant decrease of mesothelioma 
M:F sex ratio and the increase of young 
cases as indicators of possible environ-
mental exposure to carcinogenic fibers.

Pinheiro and Jin: “there is no scien-
tific consensus on the use of the sex ratio 
and the proportion under 55 as indicators 
of environmental (non-occupational) 
exposure to asbestos or NOA.” The epi-
demiology of mesothelioma from mixed 
environmental and occupational expo-
sures to carcinogenic fibers has never 
specifically been studied. However, the 
studies of populations exposed to car-
cinogenic fibers from their natural envi-
ronment, without occupational exposure 
to asbestos, showed a mesothelioma 
M:F sex ratio of about 1:1 and a higher 
proportion of young cases.5–7 There are 
no published studies contradicting or 
questioning the methodology we used. 
The first International Conference on 
Mesothelioma in Populations Exposed 
to Naturally Occurring Asbestiform 
Fibers sponsored by the National Cancer 
Institute (NCI), National Institute 
of Environmental Health Sciences 
(NIEHS), and International Association 
for the Study of Lung Cancer (IASLC), 
will be held in Honolulu, November 
9–10; methodology will be one of the 
topics discussed. We would welcome 
Drs. Pinheiro and Jin.

Pinheiro and Jin: “a male to female 
sex ratio can be elevated just by virtue of 
a low number of male cases rather than 
an actual increased absolute number 
among females.” Although this state-
ment appears incorrect—M:F would be 
elevated by an increase in males and /
or a decrease in females—we think we 
understand what they mean. However, a 
lower mesothelioma incidence/mortal-
ity in male and in old age groups simply 
reflects a lower occupational exposure to 
asbestos. In the absence of environmen-
tal exposure, a low level of occupational 
exposure leads to a lower mesothelioma 
incidence in both males and females, 
and in both old and young age groups, 
with a M:F sex ratio still around 4 to 
8:1, and less than 10% of mesothelioma 
cases in young individuals. If there is 
environmental exposure in a region 
where a low level of occupational expo-
sure exists, the environmental exposure 
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In Response:
We appreciate the interest and 

review of our paper1 by Pinheiro and 
Jin,2 as they provide us an opportunity to 
reopen a dialogue with the Department 
of Health and Human Services, Nevada, 
with whom Dr. Pinheiro is associated.

Environmental epidemiology is a 
relatively recent science, and because it 
deals with small numbers and exposures 
that cannot be assessed on individuals, it 
uses specific methods that are different 
from classical cancer epidemiology.3

Pinheiro and Jin: “the proper 
indicator of risk in a population or a 
subpopulation is the incidence rate.” 
Although this is often true, it would 
be incorrect for this situation because 
most mesotheliomas are due to occupa-
tional exposure to asbestos,4 and there-
fore, the incidence (or mortality) rates 
reflect the process and/or use of asbestos  
in the studied area. Incidence rates can-
not distinguish between occupational 
and environmentally caused mesothe-
liomas. Occupational exposure leads 
to a mesothelioma male:female (M:F) 
sex ratio of 4 to 8:1, with a mean age 
of diagnosis of 74 years old, because of 
the 30 to 50 years latency between initial 
exposure and mesothelioma develop-
ment. In places where people were only 
environmentally exposed to carcino-
genic fibers, the M:F sex ratio is about 
1:1 and the mean age of diagnosis is 
50 to 60 years.5–7 In places where both 
types of exposure exist, the M:F sex 
ratio decreases and the proportion of 
young (<55 years old) cases increases, 
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(NOA). The recent discovery of NOA in 
Southern Nevada has raised our interest 
in the surveillance of mesothelioma in 
the region.” So it appears we all agree 
that our findings identifying environ-
mental exposure to asbestos in Southern 
Nevada are important and require fol-
low-up because asbestos causes meso-
thelioma. Therefore, we are puzzled by 
the title of their letter, a title that can-
not be supported by data, and that in 
fact contradicts published evidence that 
exposure to asbestos increases the risk 
of mesothelioma and that such expo-
sure is occurring in Southern Nevada.8–10 
Risk is defined as the product of haz-
ard and vulnerability (or exposure).11 
Southern Nevadans are indeed being 
exposed to the hazard of asbestos fibers 
and therefore are at increased risk for 
mesothelioma and other asbestos-related 
diseases.1,12 For example, ambient air 
measured for phase I of the Boulder city 
bypass showed the presence of airborne 
asbestos fibers.10 Moreover, some indi-
viduals may be exposed to significantly 
higher concentrations through recre-
ational activities, such as off-road vehicle 
recreation, horseback riding, mountain 
bicycle riding, hiking, and other activi-
ties that are popular in the desert areas 
where asbestos fibers occur.1,8–10,13

Environmental epidemiology is 
about identifying areas in which envi-
ronmental risk exists and work with 
local experts and authorities to elimi-
nate or at least mitigate the risk. We 
hope that we will be allowed to further 
investigate the areas in Southern Nevada 
where exposure occurs and where there 
is an apparent increase of mesothelioma 
among young adults. We would welcome 
the opportunity to work together with 
Nevada epidemiologists and the Nevada 
health authorities to help identify mea-
sures to reduce environmental exposure 
to asbestos and to other carcinogenic 
fibers and the consequent risk of meso-
thelioma, as we have done in other parts 
of the US and of the world.6,13,14

Francine Baumann, PhD
University of Hawaii Cancer Center

Honolulu, Hawaii 

Brenda J. Buck, PhD
Rodney V. Metcalf, PhD

Department of Geoscience

University of Nevada Las Vegas
Las Vegas, Nevada 

Brett T. McLaurin, PhD
Department of Environmental

Geographical and Geological Sciences
Bloomsburg University of 

Pennsylvania
Bloomsburg, Pennsylvania 

Doug Merkler, MS
USDA, Natural Resources 

Conservation Service
Las Vegas, Nevada 

Michele Carbone, MD, PhD
University of Hawaii Cancer Center

Honolulu, Hawaii 

REFERENCES
	 1.	Baumann F, Buck BJ, Metcalf RV, McLaurin 

BT, Merkler DJ, Carbone M. The presence of 
asbestos in the natural environment is likely 
related to mesothelioma in young individuals 
and women from Southern Nevada. J Thorac 
Oncol 2015;10:731–737.

	 2.	Pinheiro PS, Jin H. No increased risk for 
mesothelioma in relation to natural-occurring 
asbestos in Southern Nevada. J Thorac Oncol 
2015;10:e61–e63.

	 3.	Pekkanen J, Pearce N. Environmental epi-
demiology: challenges and opportunities. 
Environ Health Perspect 2001;109:1–5.

	 4.	Spirtas R, Heineman EF, Bernstein L, et al. 
Malignant mesothelioma: attributable risk 
of asbestos exposure. Occup Environ Med 
1994;51:804–811.

	 5.	 Baris YI, Sahin AA, Ozesmi M, et al. An out-
break of pleural mesothelioma and chronic 
fibrosing pleurisy in the village of Karain/
Urgüp in Anatolia. Thorax 1978;33:181–192.

	 6.	Baumann F, Maurizot P, Mangeas M, Ambrosi 
JP, Douwes J, Robineau B. Pleural mesothe-
lioma in New Caledonia: associations with 
environmental risk factors. Environ Health 
Perspect 2011;119:695–700.

	 7.	Bruno C, Tumino R, Fazzo L, et al. Incidence 
of pleural mesothelioma in a community 
exposed to fibres with fluoro-edenitic com-
position in Biancavilla (Sicily, Italy). Ann Ist 
Super Sanita 2014;50:111–118.

	 8.	Buck BJ, Goossens D, Metcalf RV, et al. 
Naturally occurring asbestos, potential for 
human exposure, Southern Nevada, USA. 
Soil Sci Soc Am J 2013;77:2192–2204.

	 9.	Metcalf RV, Buck BJ. Genesis and health risk 
implications of an unusual occurrence of fibrous 
NaFe3+-amphibole. Geology 2015;43:63–66.

	10.	Tetra Tech. Final Phase 1 site characterization 
report for Boulder City Bypass naturally occur-
ring asbestos (NOA) project phase 1 (Railroad 
Pass to Silverline Road), 2014. Accessible at: 
http://www.nevadadot.com/uploadedFiles/
NDOT/Micro-Sites/BoulderCityBypass/
NOS/Final_NDOT_Phase_I_Report-10-6-14.
pdf. Accessed March 20, 2015.

	11.	Stein S, Stein J. Playing against Nature: 
Integrating Science and Economics to 
Mitigate Natural Hazards in an Uncertain 
World, 1st Ed. Washington, DC: John Wiley 
and Sons, Ltd, 2014. 260 pp.

	12.	Baumann F, Ambrosi JP, Carbone M. Asbestos 
is not just asbestos: an unrecognised health 
hazard. Lancet Oncol 2013;14:576–578.

	13.	Carbone M, Emri S, Dogan AU, et al. A meso-
thelioma epidemic in Cappadocia: scientific 
developments and unexpected social out-
comes. Nat Rev Cancer 2007;7:147–154.

	14.	Carbone M, Baris YI, Bertino P, et al. Erionite 
exposure in North Dakota and Turkish vil-
lages with mesothelioma. Proc Natl Acad Sci 
U S A 2011;108:13618–13623.

	15.	Goossens D, Buck BJ. Effects of wind ero-
sion, off-road vehicular activity, atmospheric 
conditions and the proximity of a metropoli-
tan area on PM10 characteristics in a recre-
ational site. Atmos Environ 2011:45:94–107.

Address for correspondence: Akito Hata, MD, 
Division of Integrated Oncology, Institute 
of Biomedical Research and Innovation, 2-2 
Minatojima-minamimachi, Chuo-ku, Kobe 
650-0047, Japan. E-mail: a-hata@fbri.org

Disclosure: The authors declare no conflict of 
interest.

To the Editor:
We read with great interest the 

recent article by Hoffknecht et al.1 
on the efficacy of afatinib for central 
nervous system (CNS) metastases in 
patients who had undergone first-gen-
eration epidermal growth factor recep-
tor (EGFR)-tyrosine kinase inhibitors 
(TKIs). We also present a case with 
EGFR-mutant non–small-cell lung 
cancer whose erlotinib refractory brain 
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