
Journal of Parkinson’s Disease 14 (2024) 619–622
DOI 10.3233/JPD-230382
IOS Press

619

Letter to the Editor
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Dear Editor:
Parkinson’s disease is one of the most common

neurodegenerative disorders with a complex etiology.
Based on several research reports, the environment
plays a significant role in the development of idio-
pathic forms of the disease [1]. Furthermore, recent
evidence suggests a rise in incidence in low and
middle income countries (LMIC). Correlating envi-
ronmental factor to the disease process, however, is
still challenging due to several factors, globally, and
more acutely in LMIC. First off, a long latency period
separates exposure from the disease manifestations.
Secondly, retrospective evaluation of past exposure
is subject to many recall biases, as they rely on his-
tories provided by the subject. And finally, the many
technical and resources challenges in sampling and
assessment of exposure to multiple pollutants persist
[2, 3].
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Archived and long-term collected satellite aerosol
data records if supported by ground ambient mon-
itoring data could present an excellent solution for
the above-mentioned challenges [4]. These records
can provide added value in modeling an individual-
ized exposure profile, occupationally and residential,
for each subject. In essence, providing accurate and
unbiased retrospective environmental data devoid of
recall problems and technical challenges.

In our study, we recruited 50 idiopathic PD patients
and a similar number of matched controls. Patients
with PD were diagnosed using the UK Brain Bank
Criteria. Patients with atypical, secondary or famil-
ial forms of Parkinsonism or other neurodegenerative
diseases were excluded. Data including age, gender,
address, age at onset, motor and non-motor scales,
cognitive scores, and Hoehn & Yahr scale were
systemically collected [5]. Healthy controls without
neurodegenerative diseases, as ascertained by history
and neurological examination were also recruited. All
subjects provided their signed informed consent, and
the study protocol was approved by the American
University in Cairo IRB before starting.
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Fig. 1. (Continued)
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Fig. 1. Concentrations of individual pollutants through the period from 2010-2022 showing NO2 (A), CO (B), and PM2.5 (C). Panel D
shows a heat map describing the address of each patient against Egypt’s map with a gradient of PM 2.5 from the lowest (red): 2.19 to the
highest (blue): 7.24 kgm-3.

A retrospective analysis of the air quality, that the
recruited individuals experienced over the preceding
10 years, was conducted. We built an exposure profile
for each recruited subject using air pollution data pro-
vided by the National Authority of Remote Sensing
and Space Sciences. These data related to cumula-
tive exposure in the last 10 years were extracted from
two sources; the first is ground-level ambient moni-
toring data, and the second obtained through the long
satellite aerosol data record at 1 km spatial resolution,
which includes aerosol optical depth identifying air
pollution in different regions. The air pollution data
was based on the individual’s residences and coupled
to a detailed questionnaire that included their place
of residences across their lives. It worth mentioning
that it is common among Egyptian citizens to settle
in one city for their whole lives.

Per the Air Quality Index (AQI) [6], average PM2.5
concentration in Egypt is 9.3 times the WHO annual
air quality guideline value. The values, however,

change across the year time with highest levels in
September to November. When compared to the rest
of the world, Egypt ranked as the 56th most polluted
out of a total of 98.

As presented in Fig. 1, we were able to build an air
pollution profile for each recruited subject that record
the probable past exposure for 10 years to different
pollutants based on their addresses during that time
period. The profiles show fluctuations as reported by
AQI across the year which can be correlated to differ-
ent seasons, holidays, and incidents (e.g., COVID-19
pandemic).

Our study shows that building a cumulative envi-
ronmental exposure profile for recruited subjects was
feasible using existing data from remote sensing.
Building on these exposure profiles we can enrich
the environmental component of future epidemiolog-
ical studies involving several complex disease and
linking them to internal effects on body functions
and processes, e.g., genetics, metabolomics, and pro-
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teomics. While this is an approximation, in absence
of individual prospective exposure assessments, not
justifiable in the absence of overt clinical diagnoses,
and the presence of technological challenges, particu-
larly of emerging economies, this approach provides
a value-added facet to our defining risk factors of PD
and other disorders. Limitations of the first stage of
the project presented here, include the small sample
size with distribution of the majority of cases within
Cairo, this led to lower ability of discrimination
between different participants, however, the second
stage of the project is involving recruiting additional
subjects from different regions of Egypt (target 1,
000 participants) with adding silicone wrist bands
analysis to identify exposure to persistent organic
pollutants and investigating biological changes, e.g.,
metabolomic profiles. This will improve our ability
to identify external exposures and link them to inter-
nal responses to achieve the goals of the “Egyptian
Exposome Project for Parkinson’s Disease”.
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