Literatuur samenvatting endotoxine casus
In 2009 beschrijft Holm twee ziektegevallen van werknemers van een wellness centrum die klachten hadden van koorts, rillingen, verhoogde hartslag, gewrichtspijn en diarree 5-6 uur na het uitvoeren van zeewiermassages bij klanten. In beide gevallen waren er geen afwijkingen van de longen, geen radiologische bevindingen en geen aanwijzingen voor een allergie. Op basis van het klinisch beeld werd daarom gedacht aan toxisch organisch stof syndroom door endotoxinen. Er werden metingen uitgevoerd tijdens het klaarmaken en uitvoeren van de zeerwiermassage. Hierbij bleek sprake van een aerosel van endotoxinen in de werkruimte van 11-22 ng/m3, dus boven een in de literatuur genoemde grenswaarde van 9 ng/m3. Bij de opslag van zeewier steeg de endotoxineconcentratie zeer sterk met de tijd dat het zeewier was opgeslagen.
Holm et al. (2009) 
Objectives Two spa workers reported symptoms such as fever, shivering, palpitation, arthralgia, and diarrhea

after performing seaweed massages on clients at a spa center. This study was carried out to determine whether

the symptoms were related to exposure to endotoxin.

Methods Personal and stationary air sampling for the measurement of airborne endotoxin was carried out at the

spa during the preparation of a bath and the following seaweed massage. In addition, the impact of storage time

on the concentration of endotoxin in the seaweed was investigated.

Results The measurements confirmed exposure to aerosolized endotoxin at the spa (11 ng/m2 and 22 ng/m3).

The endotoxin concentration in the stored seaweed increased as the storage time increased, from 360 ng/g seaweed

for fresh seaweed to 33 100 ng/g seaweed for seaweed stored for >20 weeks.

Conclusions Organic dust toxic syndrome was diagnosed for two workers who performed seaweed massages

at a spa center at which aerosolized endotoxin was measured. In order to minimize entotoxin exposure during

massages, it is important to use fresh seaweed or seaweed kept well cooled for no more than 2–3 weeks.
A healthy 40-year-old man visited his occupational health service after having worked at a spa for 1–2 years.

He described problems after he had performed seaweed massages on clients. After 5–6 hours, he had fever

with arthralgia and shivering. His symptoms went into complete remission approximately 12 hours after the

massages. All told, he had experienced 15–20 episodes with similar symptoms. He was referred to an occupational allergologist. At the visit he had no current symptoms. A standard skin prick test to common allergens, C-reactive protein, leucocytes, and precipitating antibodies against farmer’s lung and Aspergillus were

all negative. An X-ray examination of the lungs was normal, as were his spirometric values. Based on the

clinical presentation, endotoxin exposure was strongly suspected to have caused the problem, and the patient

was diagnosed as having inhalation fever. 

A 27-year-old woman had worked at the same spa as case 1 for approximately 3 months when she visited

her occupational health service. Other than having celiac disease, she was healthy. She described episodes,

each lasting 12–18 hours, of shivering, palpitation, and a sense of fever in combination with diarrhea. The symptoms went into complete remission between episodes. The patient had noted that she had treated the

with a seaweed massage or algae treatment 5 hours prior to each episode. She was referred to a physician in the field of occupational medicine for evaluation and was given a diagnosis of fever. On the basis of the clinical presentation and knowledge from case 1, it was stipulated that her symptoms were due to the inhalation of endotoxin.
In 1996 beschrijft Anderson een onderzoek naar een uitbraak van longklachten bij een bedrijf waar een biologisch verontreinigde waterberging werd beheerd voor wetenschappelijke doeleinden. Omdat gedacht werd aan inhalatiekoorts werden alle blootgestelde werknemers (83) onderzocht met een uitgebreide set testen. Ook werden omgevingsmetingen uitgevoerd. Het bleek dat de symptomen en met name koorts aanzienlijk vaker voorkwamen bij de mensen die het hoogst waren blootgesteld. De klachten traden voor op wanneer het water door pompen sterk in beweging werd gebracht. In de aerosol nam de bacteriële vervuiling sterk toe (van 6 tot > 10 000 kolonie vormende units per m3- vooral Pseudomonas) wanneer de pompen in werking waren. In het water en de olie van de pompen kwamen hoge endotoxine concentraties voor. Het idee dat de biologische vervuiling en endotoxinen de oorzaak waren van de klachten wordt nog versterkt door het verdwijnen van de klachten na verversen van het water en het schoonmaken van de pompen.
Abstract

Objective-To investigate the clinical, serological, and environmental features of a work related inhalational fever associated with exposure to an aerosol generated from a biologically contaminated

130 000 gallon water pool in a building used for testing scientific equipment. 

Method-Cross sectional survey of all exposed subjects (n = 83) by symptom questionnaire, clinical examination, spirometry, and serology for antibody to Pseudomonads, pool water extract, and

endotoxin. In symptomatic patients diffusion capacity was measured, and chest radiology was performed if this was abnormal. Serial peak flow was recorded in those subjects with wheeze. Bacterial and fungal air sampling was performed before and during operation of the water

pool pump mechanism. Endotoxin was measured in the trapped waters and in the pumps. Serum cotinine was measured as an objective indicator of smoking. 

Results-Of the 20 symptomatic subjects, fever was most common in those with the highest exposure (2 42-7, P < 0.001) in the sump bay when the water was (torrentially) recirculated by the water pumps. Symptoms occurred late in the working day only on days when the water pumps were used, and were independent of the serum cotinine. Pulmonary function was normal in most subjects (spirometry was normal in 79183, diffusion capacity was low in five subjects, chest radiology was normal). Peak flow recording did not suggest a work relation. The bacterial content of the aerosol rose from 6 to > 10 000 colony forming units per cubic metre (cfulm3) (predominantly environmental

Pseudomonads) when the pumps were operating. High endotoxin concentrations were measured in the waters and oil sumps in the pumps. Low concentrations of antibody to the organisms isolated

were detected (apart from two subjects with high antibody) but there was no relation to exposure or the presence of symptoms and similar antibody was found in the serum samples from a nonexposed

population. The fever symptoms settled completely with the simple expedient of changing the water and cleaning the pumps.

Conclusion-Given the results of our study, the development of inhalational fever in this unique environment and clearly restricted cohort was closely related to the degree of exposure to contaminated aerosol and mainly occurred in the absence of distinct serological abnormality and independent of cigarette smoking.

Madsen (2013) bespreekt de blootstelling aan mogelijk schadelijke aerosolen tijdens het gebruik van de hogedrukspuit voor schoonmaakwerkzaamheden in verschillende situaties. Uit allerlei onderzoeken in verschillende werksituaties blijkt dat daarbij sprake kan zijn van een hoge blootstelling aan zowel micro-organismen als endotoxinen. Dat heeft zowel te maken met het gebruikte water (drinkwater tegenover regenwater) als met de vervuiling van het schoon te maken object. Preventief is gebruik van adembescherming en voldoende ventilatie aan te raden.
In different occupations cleaning has been identified as the work task causing the highest exposure to aerosol components. High pressure cleaning (hpc) is a cleaning method used in many environments and seems to be considered as a cleaning method causing high exposure. In the presented study, the literature concerning exposure to aerosols during hpc is reviewed. Only a few studies have been published about exposure to aerosols during hpc. Exposure during hpc has been measured on farms, at waste water treatment plants, at a chemical factory and for graffiti removers. High exposures to bacterial endotoxin

or chemical components were found in these environments during hpc. Few cases have been published documenting acute health effects caused by exposure to microorganisms and endotoxin during hpc. High pressure cleaners are also used in private settings but no papers have been found about exposure or related health effects during work in private settings.

The use of clean water during hpc is important since effluent water or roof-collected rain water can cause a higher exposure to bioaerosols and related health effects. However, tap water in some areas also seems to have a high content of endotoxin, and this too should be considered when deliberating the protection of the airways of workers. Different attempts have been made to reduce workers’ exposure and the health effects of exposure during hpc, among them the use of respiratory protection, ventilation and automation of work processes have been used with some degree of success. However, some of these studies only show tendencies. A high number of repeats seem to be necessary in order to obtain conclusive results.

The material to be cleaned, as well as the degree of dirtiness, highly influences the exposure level; therefore, in comparative studies it is important also to consider these parameters. No study has been found which compares exposure during the use of different high pressure cleaners. The comparison of exposure levels during the use of different  equipment for hpc and other cleaning methods are necessary steps for developing hygienic recommendations.
Only few studies have been published about exposure to aerosols during hpc, and exposure has only been measured in some environments. Several papers have concluded that cleaning is a work process causing high exposure, but the cleaning procedure is not further described. Measuring

exposure during hpc in such diverse environments as agriculture and graffiti removal has been performed, and high exposures to aerosol components were found in both environments. A few cases about outbreaks of diseases caused by exposure to microorganisms and endotoxin during hpc

have also been published which showed that exposure levels can cause acute health effects. The use of clean water during hpc is also emphasized since effluent water or roof-collected rain water can cause a higher exposure to bioaerosols and related health effects. However, tap water in some areas

also seems to have a high content of endotoxin, and this should be considered when deliberating the protection of the workers’ airways. High pressure cleaners are also used in private settings, but no papers have been found about, e.g. exposure to bioaerosols during hpc of garden furniture or tiles. However, under experimental conditions, particle generation during car washing has been measured. Potential health effects of these particles have not been measured but may be of high relevance as they may contain trafficgenerated particles, including combustion particles, as well as microorganisms and pollen. Different attempts have been made to reduce workers’ exposure and the health effects of exposure during hpc. Among them, the use of respiratory protection, ventilation

and automation of work processes have been used with some degree of success. However, in general, the few studies performed concerning the factors affecting the exposure, or health effects of exposure, during hpc have difficulties in showing significant effects. This seems to be caused mainly by very high variations in aerosol generation between repeats of the same task, both in a work place and in an experimental setting. This may partly be because the objects to be cleaned

may be dirty in varying degrees, and this will affect the exposure. In order to obtain conclusive results a high number of repeats seem to be necessary, but it may also be relevant in an experimental setting to control other factors, such as the degree of dirtiness of the object to be cleaned. The presented study shows that both the material to be cleaned and the water used highly influence the exposure to aerosol components. Exposures during high and low pressure cleaning have been compared. A single study has shown that use of a water-efficient device during hpc seems to generate more small particles (smaller than 2 μm), but no study has been found comparing exposure during the use of different high pressure cleaners. The comparison of exposure levels

during the use of commercially available equipment for hpc and other cleaning methods are necessary steps for developing hygienic recommendations.

