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The fluctuant nature of precipitating antibodies in
dairy farmers
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ABSTRACT Four hundred and forty five of 888 dairy farmers studied in an epidemiological survey
four years previously were restudied to determine change in precipitins and in clinical features.
Subjects answered the same questionnaire, which was filled in by the same nurse in the same winter
months, and had blood withdrawn for precipitin analysis (double diffusion technique). Of the 445
subjects retested, 48 (10-8%) had been precipitin positive at the first study; of these, 34 remained
positive four years later and 14 had reverted to negative. Twenty eight subjects previously negative for
precipitins had become positive, so that 62 subjects in all were precipitin positive when restudied
(13-9%). Of the 445 farmers, 369 were precipitin negative at both studies. The prevalence of
symptoms, including cough, sputum production, wheezing, dyspnoea, and fever and chills, was
similar for subjects who were consistently negative for precipitins and consistently positive and for
those who changed from one to the other. Only one subject developed farmer's lung; he had
precipitins in both studies. This study shows a fluctuation in the precipitin state of dairy farmers,
suggesting that more farmers have precipitins at least once in their lifetime than are identified by
screening at a single point in time. Relatively few develop farmer's lung or other respiratory
symptoms. The presence of precipitins in a symptomless farmer appears to have no clinical
importance.

Introduction

We recently reported the results of an epidemiological
survey on the prevalence of serum precipitins and the
factors influencing their development in Quebec dairy
farmers.' The prevalence of positive reactions with the
double diffusion technique ofOuchterlony2 was 8-4%,
similar to that in other published studies,3 4 par-
ticularly one carried out nearby in Vermont in the
United States.5 Although several studies have looked
at the prevalence of precipitins and the relation of
precipitins to lung disease,"9 the long term outcome of
patients positive for precipitins and the variation in
precipitin state with time are less clearly defined.
Previous studies have suggested that farmers with
precipitins were more likely to have respiratory dis-
ability than those without precipitins,9 '° though in one
study pulmonary function did not differ between
subjects with and without precipitins. "

Precipitins are usually present in farmers with acute
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farmer's lung,'2 though their pathogenetic role is open
to question'3 and it is not clear whether their presence
is a prerequisite for the development of acute disease.
A large proportion of symptomless dairy farmers and
bird fanciers positive for precipitins have lymphocytic
alveolitis,'5 16 and this may persist for at least two years
in the absence of symptoms.'7 How many of those with
precipitins or alveolitis eventually develop an episode
of extrinsic allergic alveolitis is unknown, nor is it
known whether lymphocytic alveolitis always
precedes extrinsic allergic alveolitis.
The prevalence of precipitins in the farm population

in our previous study was not age dependent,' suggest-
ing either that precipitins develop at an early age and
remain throughout life or that individuals may fluc-
tuate between having and not having precipitins.
Other studies, however, have reported a higher
prevalence of precipitins in certain age groups.'8
We therefore set out to repeat the precipitin analysis

and questionnaire survey in the 888 farmers who
enrolled in our initial study four years ago.' The aims
of the present study were: (1) to determine the clinical
outcome over four years in relation to precipitin state
(for example, development of farmer's lung or res-
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piratory symptoms); (2) to determine whether and to
what extent individuals can change from precipitin
positive to precipitin negative or the reverse; and (3) to
look for environmental and personal factors that
might be related to these changes.

Methods

SUBJECTS AND QUESTIONNAIRE
The study population consisted of the 888 dairy
farmers studied four years previously during the
winter (January to March) of 1980 and 1981.' The
present study was carried out during the same months
of 1984 and 1985, subjects initially enrolled in 1980
being contacted in 1984 and those from 1981 being
contacted in 1985. A letter was sent to all subjects
indicating that they would be contacted by telephone
by the same person as four years previously and would
be asked the same questions as in the first study. The
questionnaire was based on the American Thoracic
Society's standard for an epidemiological survey,'9
with the addition of specific questions on farming.

PRECIPITIN TESTING
A prescription form for precipitin analysis was
included with the letter, and the subject was asked to
go to the nearest health centre for blood to be sampled.
Blood was sent to us for precipitin testing by the
double diffusion method of Ouchterlony2 as in the
previous study. Serum was tested against the antigens
used previously Micropolyspora faeni (Faenia recti-
virgula) and Thermoactinomyces vulgaris (from Greer
Laboratories) and Aspergillus fumigatus (two strains
from Greer Laboratories and one from Bencard). As
the serum samples from the two studies were not tested
simultaneously all possible precautions were taken to
minimise technical variations. All analyses were done
by the same technique,2 by the same technician, in the
same laboratory, and with the same source of antigen.

DATA ANALYSIS
The x2 test was used to compare the characteristics,
determined in 1980-1, of subjects who were restudied
with those who were not. Subjects who were restudied
were divided into four groups according to whether
they did or did not have precipitins in the current and
the previous study: group I -subjects with precipitins
in both studies; group 2-subjects positive in the first
study and negative at follow up; group 3-subjects
negative in the first study and positive at follow up;
and group 4-subjects negative in both studies. Values
in the four groups were compared by x2 test. To test the
hypothesis that the precipitin positive subjects were

more likely to return to be restudied, McNemar's test
was used to compare the numbers of precipitin
positive and negative subjects.

Cormier, Mlanger
Results

Ofthe 888 subjects in the initial study, 445 are included
in the present report. The subjects not restudied
include 133 who had ceased farming, 136 who refused
to answer the questionnaire, 10 who could not be
contacted, and 15 who had died; of the 594 subjects
who answered the questionnaire, 149 did not produce
a blood sample for precipitin testing, leaving 445
subjects for analysis. These 445 subjects were similar in
smoking habit and size of farm to those who were
not restudied but the group contained fewer women
(p < 0-001) and more subjects in the 35-49 age group
(p < 0-01) and the group spent more time in the
barn (p < 0 001 (table 1). More subjects who were
precipitin positive than negative in the initial study
were restudied (64% versus 49%; p < 0 05). The farm
practice of farmers who participated the second time
had not changed significantly between the two studies;
the variables compared were the size of farm, number
of cattle, time spent in the barn, methods of hay
making and storage, and use of silos.

Precipitin results are presented in table 2 and titres

Table I Comparative datafor subjects who were and were
not restudied

Restudied Not restudied
(n = 445) (n = 443)
No of No of
subjects subjects

Sex*
M 325 270
F 120 173

Time spent in the barnt (daily)
1-3 h 87 142

>3-6h 251 224
>6h 107 77

No of dairy cattle
<25 36 57
25-50 173 190
51-75 128 106

>75 108 90
Smoking history
Non-smokers 265 279
Ex-smokers 85 61
Smokers 95 103

Age (y)t
18-19 17 30
20-24 35 50
25-29 51 37
30-34 45 39
35-39 57 42
40-44 56 47
45-49 68 49
50-54 53 53
55-59 35 40

> 60 28 56

*More males in the restudied group (p < 0 001).
tRestudied subjects spent more time in the bam than those of the
not restudied group (p < 0-001).
tMore subjects in the age group 35-49 years in the restudied group
(p <001).
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The.fluctuant nature ofprecipitating antibodies in dairyfarmers

Table 2 Distribution afprecipitin positive and negative

individuals among all restudied subjects at the time ofthe
initial study and the second study

Initial study

Restudy

+ Total

+ 34 28 62

14 369 383

Total 48 397 445

in tables 3 and 4. Of the 445 subjects retested, 10 8%
had had positive precipitins in the initial study com-
pared with 13-9% in the second study (p < 005,
McNemar's test for significant changes). Of the 48
positive reactions in the initial study, 45 were to M
faeni; one subject had a dual reaction to Mfaeni and A
fumigatus and two were positive to Afumigatus alone.
Of the 62 positive precipitin reactions at the follow up
study, 61 were to Mfaeni and one to A fumigatus. No
reactions to T vulgaris were found. Of the 34 subjects
with precipitins in both studies, 33 had antibodies to

Table 3 Precipitin titres: both studiesfor all subjects who
remained positive

Subject No Initial study Follow up

1 1 x MF 2 x MF
2 2 x Asp 1/2 MF
3 2 x MF 1 x MF
4 1/4 MF 2 x MF
5 1/16 MF 1/2 MF
6 1/4 MF 1/2 MF
7 1/2 MF 2 x MF
8 1/2 MF 1/2 MF
9 1 x MF 2 x MF
10 1/2 MF 2 x MF
11 1 x MF I x MF
12 1 x MF 2 x MF
13 1/4 MF 1 x MF
14 1 x MF 1/2 MF
15 2 x MF 1/2 MF
16 1/4 MF 1/4 MF
17 1 x MF I x MF
18 2 x MF 2 x MF
19 1/8 MF 1/2 MF
20 1 x MF I x MF
21 1/2 MF I x MF
22 1/2 MF 2 x MF
23 1/32 MF 1/4 MF
24 1/16 MF 1/8 MF
25 1 x MF 1 x MF
26 1 x MF 1/2 MF
27 1/4 MF I x MF
28 1 x MF 1 x MF
29 2 x MF 2 x MF
30 1 x MF 2 x MF
31 2 x MF 1 x MF
32 1 x MF I x MF
33 1/4 MF 1/4 MF
34 1/4 MF 1/2 MF

MF-Micropolysporafaeni; Asp-Aspergillusfumigatus.

Table 4 Precipitin titres at the initial studyfor subjects who
had revertedfrom positive to negative (PN) in thefollow up
study andfor those who had convertedfrom negative to
positive (NP)

Group PN
Titre No ofsubjects
1 x MF 2
2 x MF 10
2 x Asp 1
2 x MF, 1/2 Asp I
Group NP
Titre No ofsubjects
1/4 MF 1
1/2 MF 6
1 x MF 8
2 x MF 12
1/4 Asp I

MF-Micropolysporafaeni; Asp-Aspergillusfumigatus.

M faeni and one to A fumigatus initially; when
restudied the subject who was positive to Afumigatus
was now positive to Mfaeni. The titres of antibody to
Mfaeni were lower in 16, higher in six, and the same in
11 subjects (table 3). In general, subjects who had
changed from positive to negative by the second study
had relatively low titres in the initial study, and those
who became positive had titres similar to those of the
farmers who had remained positive (table 4).

Climatic conditions for the four summers (15 June-
15 August) preceding the precipitin studies are shown
in table 5. Although the percentage of subjects who
were precipitin positive varied from year to year, it did
not correlate significantly with the number of days of
rain or with the total rainfall during the previous
summer.

Precipitin positive individuals in the second study
were more often non-smokers (p < 001) and men
(p < 005) and spent more hours in the barn than
precipitin negative farmers (p < 0-01); these results are
similar to those obtained in the first study. When the
four groups offarmers were compared the consistently
negative group were more likely to smoke (p < 0.01),
and the consistently positive group spent more time in
the barn (p < 0-01) and had larger farms (p < 0 05)-
see figure. Other variables tested (having or not having
a hay dryer, hay conditioner, or silo and the quality of
hay) did not differ between the groups.

Table 5 Climatic conditions of thefour summers (15 June-
15 August) that preceded the data collection and the
percentage oftestedfarmers positivefor precipitins

No ofrain days Quantity ofrain (mm) % positive

1979 21 231-5 6-5
1980 33 254-1 10-0
1983 18 127-6 7-8
1984 28 294-8 18-7
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Respiratory symptoms (cough, sputum production,
wheezing, dyspnoea, fever and chills) did not differ
between the four groups. Five farmers who were
restudied had been given a diagnosis of farmer's lung;
in four this was made before the first study. Thus only
one of the 445 farmers had acquired a diagnosis of
farmer's lung during the four years between the two
studies; he was precipitin positive in both studies.

Discussion

We were able to restudy 445 of the initial 888 subjects.
Certain differences emerged when we compared the
subjects who were restudied with those who were not.
Not surprisingly, subjects who knew that they had a
positive precipitin reaction at the first study were more
likely to participate again. The other differences
between the two groups are probably interrelated:
women and younger and older subjects spent less time
in the barn; older subjects had retired and some young
subjects had left the farm.
Although our restudied group may not be represen-

tative of the overall farming population, several
interesting observations may be made. The incidence
of new cases of farmer's lung was very low (one case in
four years), despite the fact that a high proportion of

Percentage ofsubjectsfor thefour precipitin groups in
relation to their smoking history (A), number ofdairy cattle
(B), and time spent daily in the barn during the winter
months (C). * Serum precipitins in both studies;

precipitin positive in thefirst study and negative atfollow
up; M negative in the initial study andpositive atfollow up;

negative in both studies. There were relatively more
smokers among those who were precipitin negative in both
studies (p < 0 01); subjects who were positive in both studies
had largerfarms (p < 005) and spent more time in the barn
(p < 001).

subjects with positive precipitin reactions participated
the second time. This incidence of new cases of
farmer's lung is lower than has previously been
reported.'20 The observation that smokers are more
likely to remain precipitin negative agrees with our
previous results' and with the data of other work-
ers.42' 22 Also consistent with our previous data is the
observation that precipitin positive subjects have a
longer daily contact with the barn environment. The
observation that larger farms are associated with being
persistently precipitin positive is probably related to
the fact that farmers with larger farms spend more
time in the barn.'

Surprisingly, climatic variations did not explain the
difference in the percentage of precipitin positive
subjects between the study years. Farmer's lung and
being precipitin positive are related to climate: dry
countries have little or no farmer's lung whereas
countries with a moist climate have a higher preva-
lence of precipitin positive individuals and of farmer's
lung. The climatic variations between our study years
may not have been of sufficient magnitude to con-
tribute significantly to precipitin state. In addition, as
precipitins may persist for a long time,2324 analysis at a
single time in the winter may not reflect the conditions
of the previous summer.

51-75 76
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Thefluctuant nature ofprecipitating antibodies in dairyfarmers
An interesting feature of this study was the fluctu-

ation of the precipitin reaction from positive to
negative in some subjects and vice versa. We did not
use the most sensitive method of precipitin analysis
available. We believe, however, that this less sensitive
technique of double diffusion is justifiable for an
epidemiological survey. In a previous study, using a
sensitive ELISA tecinique, we found that only the
high titres separated farmers from normal controls,
and that the subjects with high titres were those with a
positive result in the double diffusion test.25
The fluctuations in precipitin reaction we observed,

coupled with previous' and current observations that
being precipitin positive is not age related, suggest that
many dairy farmers in our region may become
precipitin positive at least once in their lifetime. This
may also be the case for lymphocytic alveolitis. In a
previous study'4 we found that 12 of 27 precipitin
positive, symptomless dairy farmers had lymphocytic
alveolitis (more than 22% of lymphocytes in the
bronchoalveolar lavage fluid); two years later three of
the 12 had a normal lavage fluid lymphocyte count
whereas three of the 15 subjects with normal lavage
fluid initially had developed lymphocytic alveolitis.'7
Possibly many precipitin positive subjects have an
increased lymphocyte count in their lavage fluid at
some time. The fluctuant nature of precipitins and
alveolitis could explain the lack of significant correla-
tion between many variables of exposure and
precipitins, and the occurrence of farmer's lung in
previously seronegative farmers.

This work was supported by the Fondation JD Begin
of Laval University, and YC has a scholarship from
the Fonds de la Recherche en Sante du Quebec.
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