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Multiple Chemical Sensitivity

Hong-Jae Chae, Byoung-Gwon Kim®, Hwan-Cheol Kim?, Mi-Young Lee?, Jong-Han Leem?

Department of Occupational & Environmental Medicine, Chonnam National University Hwasun Hospital,
Department of Preventive Medicine, College of Medicine, Dong-A University?,
Department of Occupational & Environmental Medicine, Inha University School of Medicine?,
Department of Preventive Medicine, Keimyung University School of Medicine®

This article reviews newly available knowledge on multiple chemical sensitivity (MCS), a chronic
medical condition characterized by symptoms in multiple organ and caused by exposure to low levels of
common chemicals. Although various pathophysiological models have been proposed (including toxico-
logical, immunological or behavioral models), the causes and underlying mechanisms of MCS are still
not fully understood. Most patients with MCS were women between the ages of 30 and 50 years. The
most frequently reported trigger was a newly constructed home or job site. The common symptoms are
vague, non-specific complaints: fatigue, difficulty concentrating, poor memory, sneezing/runny nose,
headache, and muscle pain. There are no laboratory markers or specific investigative findings for MCS.
The Quick Environmental Exposure and Sensitivity Inventory (QEESI)® has been used as a screening
questionnaire. Treatment focuses on assisting patients at the earliest possible opportunity to reduce their
exposure to unique symptom triggers and known hazardous chemicals. Early comprehensive assessment,
medical management, and social and financial support might avoid the deterioration of functions associ-

ated with prolonged ilIness.

Key words: Multiple chemical sensitivity, |diopathic environmental intolerance, Chemical intolerance
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1. The symptoms are reproducible with [repeated chemical] exposure.

2. The condition is chronic.

3. Low levels of exposure [lower than previously or commonly tolerated] result in manifestations of the syndrome.
4. The symptoms improve or resolve when the incitants are removed.

5. Responses occur to multiple chemically unrelated substances.
6. [Added in 1999]: Symptoms involve multiple organ systems.

Table 2. Multiple chemical sensitivity case criteria

Multiple chemical sensitivity: discriminant validity of case definitions®

Having a stronger sense of smell than others.
Having difficulty concentrating.

Feeling dull or groggy.

Feeling spacey.

Proposals for a further extension of the US MCS-case definition from 1999”

Of at least 6 months, that causes significant life-style or functional impairments.
In the CNS in association with self-reported odor hypersensitivity.
Obligatory in the CNS and at least one symptom of another organ system.

CNS: central nervous system.
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Fig. 1. Age of onset of hypersensitivity. Population study of
multiple chemical sensitivity?®.
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Fig. 2. Estimated onset factors of multiple chemical sensitivity
at the Environmental Medical Center of Kitasato Institute
Hospital®.



Table 3. Epidemiological surveys examining multiple chemical sensitivity prevalence

Reference Y ear/population Criteria Prevalence
Bell IR et al.* 1994/USA Doctor diagnosed 4% of sample reported physician
MCS diagnosis of chemical sensitivity
Caress SM, 2004/USA Self-reported chemical 11.2% of Americans reported sensitivity
Steinemann AC.» sensitivity or doctor to odours; 2.5% reported physician
diagnosed MCS diagnosed MCS
Caress SM, 2004/South-East Self-reported chemical 12.6% of Americans reported
Steinemann AC.? USA sensitivity or doctor sensitivity to odours; 3.1% reported
diagnosed MCS physician diagnosed MCS
Kutsogiannis 2001/Canada Physician-completed Overall clinic-based prevalences of
DJ, Davidoff AL.*® questionnaire to collect Multiple Chemical Sensitivity
diagnoses of MCS syndrome, based on 6 and 4 domains,
were 7% and 23%, respectively
Hausteiner et al.*” 2005/Germany Self-reported chemical 9% of sample reported sensitivity
2,032 sensitivity or doctor to odours; 0.5% reported physician
diagnosed MCS diagnosed MCS
Black DW et a.® 1999/US veterans Criteriafor MCY/IEI 4.6% of population-based sample of
of the Persian veterans of the PGW met criteria
Gulf War for MCS/IEI
Kipen HM et a.» 1999/US veterans Self-reported chemical 13.1% qualified for multiple chemical
of the Persian sensitivity sengitivities in accordance with a
Gulf War widely used definition.
Black DW et al.» 2000/ US veterans Criteriafor MCY/IEI Veterans of the PGW reported a
of the Persian significantly higher prevalence of
Gulf War symptoms suggestive of MCS/IEI than

did non-PGW military personnel
(5.4% vs 2.6%). 3.4% in al participants

Manabe R et a.» 2008/Japanese QEESI Only two (0.5%) individuals were
workers found to be MCS patients.
Skovbjerg Set a.? 2012/Denmark QEESI Prevalence of 8.2% in the

population group.

MCS: multiple chemical sensitivity, |EI: idiopathic environmental intolerance, QEESI: quick environmental exposure & sensitivity
inventory.
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Table 4. Results of QEESI® study

Reference Y ear/population Cut point Prevalence

Miller & Prihoda® 1999/US Symptom severity >40 and Controls: 7%
chemical intolerances>40 MCS - no event: 81%
MCS - event: 89%
Jeon BH et a.® 2012/K orean Symptom severity > 40, Test: 15%
chemical intolerances>40 Retest: 17.6%
and other intolerance> 25
Nordin & Andersson® 2010/Swedish Symptom severity > 40, <Retest>
chemical intolerances>40 Non-intolerant: 0%
and other intolerance> 25 Mildly intolerant: 18.8%
Mod~Severely intolerant: 30.8%
Hojo et al.® 2009/Japanese Symptom severity > 20, Controls: 3.2%

chemical intolerances> 40

MCS: 60.2%

and lifeimpact>10
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Table 5. Standardized diagnostics procedures of MCS to exclude relevant other disease

Complaints Case history Physical exam Tests

Multiple arthralgias, A Assessment to Muscul oskeletal, CBC, ESR, CRP, RA

soft tissue rheumatic American College of rheumatologic exam factor, ANAS, blood
disorders or Rheumatology (ACR) chemistry, radiologic exam
muscul oskel etal criteria, check-list for

complaints fibromyalgia

Stool irregularities or Food intolerance, stool Palpation and auscultation 3 x test for occult blood,
other abdominal nature of the abdomen, rectal a-amylase, lipase, IgE,
complaints examination stool test

Erythema, urticaria
changes, (facial) swelling
or other skin eruptions
Auditory complaints

Contact allergies, common
alergens, environmental
alergens, irritants
Hypacusia, otitis media,
tinnitus, Menniere's
disease

Mucosdl irritation or Common alergens,

other respiratory environmental allergens,
complaints irritants

Dysesthesia, muscle Anxiety-related
weakness or other situations and

complaints of the hyperventilation

extremities

Palpations or other Anxiety-related
chest complaints situations

Pain and other Infections, cycle

disturbances of the
urogenital tract

associated complaints,
kidney stones,
appendicitis

Cognitive. affective Stress, sleep problem,

symptoms mental disorder, drug
dependency, medication
Fatigue Hepatitis B, C, HIV,

tuberculosis, DM,
anemia, kidney disease,
malignant disease,
sleep apnea

Inspection of the oral cavity
the skin, the nails, check for
dermographism

Inspection of the ear, the
external auditory &
tympanic membrane
Inspection of the conjunctiva,
oropharyngeal mucosa,
auscultation of the lung
Neurological exam

Pulse check, auscultation
of the heart

Suprapubic and
hypogastric tenderness,
rebound tenderness, exam

Neurological exam

Lymph node, thyroid,
abdominal palpation

IgE, UniCAP, prick test,
patch test, other
dermatologic exam
Pure tone, speech,
impedance audiometry,
tinnitogram

IgE, UniCAP, Schirmer
test, PNS study, PFT,
chest radiography
EEG, EP, NCV, EMG,
brain SPECT, MRI

ECG, 24-h ECG, exercise
ECG, echocardiography
UA, sonography of the
kidneys & lower
abdomen, plain
abdominal radiography
Cognitive & higher
cortical function test,
psychological batteries
Thyroid & adrenal hormone
test, blood chemistry,
viral marker, radiologic
exam, tumor marker

CBC, complete blood count; ESR, erythrocyte sedimentation rate; CRP, c-reactive protein; RA, rheumatoid arthritis; ANAS, anti-
nuclear antibodies; PNS, paranasal sinus study; PFT, pulmonary function test; EEG, e ectroencephal ography; EP, evoked potential;
NCV, nerve conduction velocity; EMG, electromyogram; SPECT, single photon emission computed tomography; MRI, magnetic

resonance imaging; ECG, electrocardigram; UA, urine analysis
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