Human Psittacosis in Milwaukee County
Associated With Parakeets and Pigeons
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IGHTEEN of the 27 cases of human psit-

tacosis reported in 1961 in the East-North
Central area of the United States (Michigan,

Illinois, Ohio, Indiana, and Wisconsin) oc-
curred in Wisconsin. The 18 cases were 17.6
percent of the 102 cases of human psittacosis
that occurred in the United States that year. In
1962 Wisconsin reported 20 of the 29 human
psittacosis cases that occurred in the East-North
Central area, or 25 percent of the 79 human cases
reported in 1962 in the United States (7).

Most of the Wisconsin cases occurred in the
Milwaukee County area, with a population of
1,078,610. Thus it would appear that Milwau-
kee County either is an endemic area for human
psittacosis or is more efficient in detecting this
disease.

Our clinical, laboratory, and epidemiologic
data were obtained from eight cases of human
psittacosis, four in 1962 and four in 1963, all
in Milwaukee County. Four occurred after ex-
posure to parakeets and four after exposure to
pigeons. All the patients required hospitaliza-
tion at some period during their illness. Sero-
logic evidence of psittacosis infection also was
found among caged and wild pigeons in Mil-
waukee County.

Serum specimens were obtained from 40
caged pigeons associated directly or indirectly
with the psittacosis cases and from 95 wild
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pigeons collected in various parts of the city
of Milwaukee and adjacent areas in Milwaukee
County. All were tested for psittacosis comple-
ment, fixing antibody.

Materials and Methods

Serologic evidence of psittacosis infection in
the eight patients was first obtained by viral
diagnostic tests of paired serums in the City
of Milwaukee laboratory. Serums generally.
are mailed to the laboratory, where those of
respiratory disease patients are tested routinely
for complement fixing antibody to a battery of
respiratory virus antigens, including the psit-
tacosis Lederle antigen, which is prepared from
allantoic fluids of infected chick embryos. For
all cases of confirmed viral infections, a medical
history questionnaire is obtained from the pa-
tient’s physician. Additional information is
obtained from the patient by personal visit to
his home or by telephone.

The procedures used for detecting psittacosis
complement fixing (CF) antibody in human
and avian serums and neutralizing antibody in
avian serums have been described in detail else-
where (2, 3). With rare exceptions, the indi-
rect complement fixation test was used in testing
avian serums and the direct complement fixa-
tion test was used for human serums. A Lederle
laboratory antigen preparation of the 6 BC
parakeet strain of psittacosis virus was used for
detecting CF antibody. Tests for psittacosis
virus neutralizing antibody in avian and human
serums were based on the ability of a 1: 10 dilu-
tion of serum to prevent plaques by 6 BC virus
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in chick embryo cell monolayers. A positive
serum reduced the number of plaques by 80
percent or more.

Results
Clinical and Serologic Findings

Tables 1 and 2 give the clinical and serologic
findings associated with the eight patients with
psittacosis. The symptoms in these patients
were generally similar (table 1). The onset of
illness was rather sudden, with chills, sweating,
and fever which persisted from 1 to 2 weeks.
X-ray examinations of the chest generally
showed density in either the right or lower lung,
most often in the left lower lung region, and
often in the absence of auscultatory signs. All
the patients eventually recovered completely

after receiving tetracycline or chloromycetin
therapy over a period of 4 to 14 days.

Tests for influenza were included in table 2
because Milwaukee had a rather severe episode
of influenza during the winter of 1962-63. Re-
sults of our serologic tests for influenza infection
and cold hemagglutinins were not diagnostically
significant (table 2) although the case 1 patient
had a concurrent high titer of cold agglutinins.
Serum dilutions of 1:32 through 1:128 were
used for influenza tests because only rarely have
we found influenza associated with a CF titer
of less than 1:32 dilution.

Patients 1, 3, 4, 5, and 7 had significant psit-
tacosis reactions (fourfold or greater antibody
titer rises between paired serums) in the absence
of significant reactions to cold agglutinins and
influenza. Patients 2, 6, and 8 had suggestive

Table 1. Clinical data on eight human psittacosis cases in Milwaukee County, Wis.
Maximum | Chills,
Case Bird contact Onset date of Clinical diagnosis |Age Sex fever, °F. | sweating,
No. symptoms (days with | headache,
fever) malaise
1 | Wild parakeet.___.____ Dec. 23,1961 | Pneumonitis____.____ 56 | Female._._._ 102 +
2 | Caged parakeet_______ Oct. 1,1962 | Psittacosis_.________ 37 foo-a do__.__ 103 (5) | +
3 | Wild and caged Sept. 24, 1962 | Viral pneumonitis_ __| 48 | Male_______ 105 (14) +
pigeons.
4 | Caged parakeet._..___. Dec. 6,1962 | Pneumonitis_______. 46 |.____ do_____ 104 (6) | +
5 | Caged pigeons_.___.__ Apr. 19,1963 | Virus pneumonia____| 45 |_____ do_____ 103 (5) | +
6 | Caged parakeet._..___ Dec. 29, 1963 | Pneumonitis________ 72 | Female_____ 104 (5) | +
7 | Caged pigeons._.._._. Oct. 17,1963 | Psittacosis..__.._____ 49 | Male_._____ 105 (5) | +
8 | Caged pigeons________ Nov. 22,1963 | Pneumonitis. ._._.__ 25 |____. do_____ 102 (7) | +
Anor- | Sore | Cough| Sputum X-ray findings Therapy
exia | throat
1| + — + Mucoid._ __| Density in base of left lung Achromyein, 250 mg. q.i.d., 7-10
1(14); no change day 18. days.
2| + — + Seant..___. Patchy pneumonia_____________ Tetracyclines.
3| — — P, Extensive pneumonia in left Chloromycetin 1(8), 1 capsule
lower lung region 1(8); q.i.d., 14 days.
cleared by day 11.
4| + — ®) Scant_____ Patchy bronchopneumonia-like | Tetracycline, % gram q.i.d., 2
i:onsol(iga)tion in right lower days; 250 mg. q.i.d., 12 days.
ung 1(20).
5| + + R P Consolidation in upper right Declomycin, 150-250 mg., with
lobe. dramatic improvement in 24
hours, 10 days.
6| + — + Scant_____ Hazy density in lower % of left | Tetracycline 1(5), 250 mg. q.i.d.,
lung 1(5). 4 days.
71 + — + Scant_.__. Density in lower left lobe of Penicillin, 1.2 million units per
lung. day, 10 days; chloromycetin,
500-1,000 mg. per day, 4 days.
8| + + ®) Unknown .| Minimal increase in density in Chloromycetin, 14 days.
right upper lung region 1(6).

1 Day of illness.
2 Unknown.
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psittacosis reactions in the absence of significant
influenza or cold agglutinin reactions. Patient
2, with a severe pneumonia, had a twofold in-
crease in psittacosis antibody titer with no other
significant serologic reaction. Patient 6 had a
twofold rise in psittacosis antibody titer with
severe pneumonitis, and the first blood speci-
men tested on the eighth day of illness already
had a titer of 1:32. Patient 8 had a severe
pneumonia with a twofold rise in psittacosis
antibody titer.

Psittacosis reactions in the blood specimens
of patients 2, 6, and 8 revealed suggestive evi-
dence of psittacosis infection. This was sup-
ported by the absence of blood reactions to in-
fluenza antigens and cold agglutinins, by the
clinical history of the patient, and by evidence
of exposure to a bird shortly before illness. His-
tories of all eight cases are discussed in the
following section.

Source of Infection
Case 1. Approximately 1 month before the
onset of symptoms (Dec. 23, 1961) the patient
found a parakeet outdoors and took it home as

a pet. At the time the bird appeared healthy.
About the time the patient became ill, her hus-
band developed an upper respiratory infection,
but his infection cleared in a few days. The
bird was killed before it could be examined in
the laboratory for elementary bodies.

Case 2. On and off for 2 years, until the time
of her illness, the patient helped clean parakeet
cages for a friend who raised them commerci-
ally. No bird was kept in her home.

Case 3. No animals other than dogs were
kept in the home of the patient. However, he
used trapped wild pigeons and culls from vari-
ous sources in the city to train his dogs at a local
sportmen’s club. The patient’s last exposure to
pigeons occurred within 8 weeks before his
illness.

Case 4. On November 21, 1962, the patient
purchased a parakeet from a pet shop in Mil-
waukee. Fifteen days later the patient devel-
oped typical symptoms of psittacosis. The par-
akeet was killed for examination, and typical
psittacosis elementary bodies were found in im-
pression smears of the spleen. No attempt was
made to isolate the virus. The case 4 patient

Table 2. Results of serologic tests of eight human psittacosis cases in Milwaukee County, Wis.

Case No. Influenza A Influenza B Cold Psittacosis
CF1:2 CF1:2 hemagglutinins 2 CF1!:2

1o <1:32 (14) <1:32 (14) 1:2,048 (14) 1:8 (14)
<1:32 (20) <1:32 (20) 1:128 (20)

e <1:32 (4) <1:32 (4) <1:10 (4) 1:8 (4)
<1:32 (9) <1:32 (9) <1:10 (9) 1:16 (9)

S <1:32 (9) <1:32 (9) ®) 1:8 (9)
<1:32 (22) <1:32 (22) ®) 1:16 (22)
<1:32 (33) <1:32 (33) ®) 1:64 (33)

4 e <1:32 (9) <1:32 (9) <1:10 (9) 1:64 (9)
<1:32 (18) <1:32 (18) <1:10 (18) 1:256 (18)

5 <1:32 (5) <1:32 (5) <1:10 (5) 1:4 (5)
<1:32 (13) <1:32 (13) <1:10 (13) 1:32 (13)
<1:32 (54) <1:32 (54) <1:10 (54) 1:16 (54)

N <1:32 (8) <1:32 (8) <1:10 (8) 1:32 (8)
<1:32 (27) <1:32 (27) <21:10 (27) 1:64 (27)

e e <1:32 (7) <1:32 (7) <1:10 (7) <1:4 (7)
<1:32 (28) <1:32 (28) <1:10 (28) >1:32 (28)

8 e ®) <1:10 (7) 1:16 (7)

® <1:10 (14) 1:32 (14)

1 The CF results are expressed as the highest serum dilution fixing guinea pig complement.
2 Day after onset of illness when blood sample was taken is in parentheses.

3 Not done.

Vol. 80, No. 4, April 1965

355



donated a pint of blood, which we subsequently
used as a source of psittacosis indicator serum
for pigeons in studies discussed later in this
paper.

Case 5. The patient lived in a rural area
near Milwaukee. He kept a few ducks, about
~ a dozen chickens, two dogs, and four pigeons.
The pigeons had been purchased from dealer X
about 3 weeks before his illness. The ducks and
chickens had been on the premises about 6 to
8 months.

On June 7, 1963, 49 days after the onset of
his illness, we visited the patient and obtained
the third set of blood samples from him, and
blood samples from his wife, his two children,
and the four pigeons. The human serums were
tested for psittacosis reactions by the direct CF
method. The pigeons were tested by the in-
direct complement fixation procedure. Posi-
tive human serum from case 4 patient was used
as the indicator serum. The pigeon serums and
the patient’s serum also were tested for neutral-
izing antibody to the 6 BC parakeet strain, as
described earlier in materials and methods
(table 3).

The patient developed an eightfold rise in CF
titer for psittacosis, which can be interpreted
as evidence of an active infection. Serums of
the other family members had negative reac-
tions. Complement fixing antibody in high
titer and neutralizing antibody to psittacosis
virus was present in all pigeon serums tested.
The presence of the four ornithosis reactor pi-

geons on the premises of the patient shortly
before the onset of symptoms is strong evidence
that the pigeons were the source of the infection.
The pigeons had been handled exclusively by the
patient and his wife.

The pigeons were kept for observation in the
laboratory an additional 4 months. One emaci-
ated bird died suddenly after 1 month. The
remaining pigeons were killed, and groups
of white mice were inoculated intraperitoneally
with liver and spleen emulsions of each bird.
Tissue emulsions of livers and spleens of inocu-
lated mice were used for two additional blind
mouse passages, but no virus was recovered.
On the second mouse passage, one pigeon inocu-
lum induced an enlarged necrotic spleen. How-
ever, examination for elementary bodies was
negative.

Case 6. The patient kept a parakeet in her
home for 2 years, until the time of her illness.
The parakeet was killed after psittacosis was
suspected but was not available for examination.

Case 7. On October 9, 1963, 8 days before
the onset of symptoms, the patient killed and
dressed about a dozen caged pigeons obtained
as a gift from a friend. No birds were kept in
the home as pets. The patient’s wife and son,
who helped dress the birds, did not become ill.

Case 8. In July 1963, approximately 4
months before the onset of his illness, the pa-
tient purchased nine pigeons for breeding pur-
poses and put them in a vacant garage. Two
birds were from breeder A and sé¢ven birds from

Table 3. Tests for complement fixing and neutralizing antibody to the 6 BC parakeet strain
of psittacosis virus, case 5, Milwaukee County, Wis.

Day after Percent Neutral-
Serum onset of CF titer survival izing
patient’s 6 BC virus antibody
illness
Patient:
First specimen. _ ______________________ 5 1:4 100 (O]
Second specimen_ . . __________________ 13 1:32 ® ®
Third speecimen.-_ _ ____________________ 49 1:16 100 |occom -
Wife_ . oo ioo 49 <1:8 ) )
Chid 1 ______ L ___. 49 <1:8 ) )
Child 2. ___.__ 49 <1:8 0] ®
Pigeons:
Female tumbler. .. ___________________ 49 1:32 12 +
Male tumbler__ ______________.________ 49 1:64 10 +
Female homer_________________________ 49 O] 5 +
Male homer. - - - . 49 1:128 14 +
1 Not done.
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Table 4. Psittacosis CF reactions of wild pigecns from various locations in Milwaukee, Wis.

Number of reactive serums
CF titer !
Mitchell Canal and Forest Railroad
and 43d Sts. | 8th—20th Sts. | Home Ave. Brewery | repair shops
and 35th St.

D 3 - TR R 11 10 12 21 35
18 e 0 0 0 1 0
1:36 . e 0 0 0 0 2
1:82 e 0 0 0 0 3

Total e 11 10 12 22 40
Percent positive. .. _____________._ 0 0 0 4.5 12. 5

1 No CF titers greater than 1:32.

breeder B in Milwaukee County. He kept
no other birds. About 3 weeks before his illness,
the patient transferred the birds from the ga-
rage to a loft, where he subsequently experi-
enced heavy exposure to the pigeons by

handling and feeding

them.

The wife of the case 8 patient operates a pet
shop where parakeets are sold. Although she
claimed that her husband had little or no close
contact with any of the parakeets, this source
of infection could not be ruled out.

After the onset of his illness on November 22,
1963, the birds were returned to the original
owners. The two pigeons of breeder A were
killed, and no examination was possible. How-
ever, these birds had been in continuous contact

Table 5. Psittacosis complement fixing and
neutralizing antibody (NA) found in blood
specimens of caged pigeons in Milwaukee

County, Wis,

21 serum 25 serum

specimens specimens

from dealer | from town

X loft V loft
CF titer

Posi- Posi-

CF | tive | CF | tive

NA NA
<1:8. .. 6 0 21 0
1:8 ... 3 0 1 1
1:16. . __ 2 0 0 0
1:32 .. 2 2 1 0
1:64__ .. 3 2 1 0
1:128 .. 2 0 0 0
1:256__ . __. 1 0 0 0
>1:256 e 2 2 1 1
Percent positive._| 71.5 | 28.6 16 8
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with other birds in his loft that were available
for serologic tests. The seven birds of breeder
B were still alive and available for study.
Blood samples from the seven birds as well as
the other birds from breeder A were tested for
psittacosis CF antibody. The CF titer and
number of reactive serums from these birds are
tabulated below :

' Number of reactive serums
CF titer

Breeder A  Breeder B

<1:8_ . 3 4
1:8 .. 2 0
1:16 ____________ 1 2
1:832 . 0 1
1:64_ o ______ 2 0
Total ... ____________ 8 7
Number positive...__. 5 3
Percent positive______ 63 43

While the number of birds sampled was
rather small, both groups had a significant
fraction of psittacosis reactors. These data are
consistent with our interpretation that the
pigeons were the probable source of infection.

Serologic Reactors Among Wild and Caged
Pigeons

Sufficient evidence was established that caged
pigeons, kept for breeding and racing purposes,
were associated with human psittacosis infec-
tions in patients 8, 5,7, and 8. Therefore, it was
of some interest to determine the relative inci-
dence of psittacosis reactors among the caged
pigeons associated with the human cases and
among wild pigeons. This was done to gain
some information on the potiential hazard of
exposure to the two classes of birds.
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Case 5 provided the opportunity for such a
study. We visited the loft of dealer X, who
had sold the four infected birds to the patient.
None of the four pigeons were progeny of birds
« from his loft although they had been kept in
close contact with other birds in the loft for
about 6 weeks before they were sold to the
patient. Dealer X had obtained the four birds
“from two other dealers. One had a pigeon loft
in town V and the other had a loft in town W,
both in Wisconsin. Serum specimens were col-
lected from 21 of approximately 60 birds in
dealer X’s loft and from 25 of approximately
50 birds in the town V loft.

Wild pigeons were trapped in five areas in
the city of Milwaukee: Two were areas where
pigeon populations appeared to be rather heavy,
near a railroad repair shop and around a
brewery ; three were areas on the south side of
the city.

All blood specimens from both caged and wild
birds were obtained by heart puncture and
tested for psittacosis complement fixing anti-
body. Positive human serum from the case 4
patient was used as the indicator serum. Se-
rums from caged birds were also tested for
neutralizing antibody (NA). The results of
these tests are given in tables 4 and 5.

Pigeons in the loft of dealer X, where the
infected pigeons sold to the case 5 patient had
been kept, had a CF reactor rate of 71.5 percent
and NA reactor rate of 28.6 percent; pigeons in
the town V loft had a CF rate of 16 percent and
NA rate of 8 percent. It appears likely that
the pigeons originally from the lofts in town V,
and probably from town W, became infected
while being held for 6 weeks in dealer X’s loft,
where his pigeons had experienced heavy in-
fection by ornithosis virus.

The wild pigeons (table 4) were infected
much less frequently than the caged pigeons
associated with human cases and tested in this
study (case 8 and table 5). Wild-pigeon CF
reactor rates were 0, 0, 0, 4.5, and 12.5 percent
compared with caged-pigeon CF reactor rates
of 16,43, 63, and 71 percent.

It is interesting that the level of infection
(12.5 percent) for the wild pigeons tested at
the railroad repair shops was near that of caged
pigeons in the town V loft (16.0 percent, table
5). Nevertheless, the results of our study sug-
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gest that caged pigeons kept for breeding and
racing purposes are potentially more hazardous

sources of psittacosis infection than the wild
pigeons trapped in Milwaukee County.

The presence of neutralizing psittacosis anti-
body in serums of pigeons positive for comple-
ment fixing antibody (table 5) is additional evi-
dence of the relative rates of infection in these
birds. Neutralizing antibody was not usually
present in the blood of pigeons with CF titers
of less than 1:32 and was not uniformly asso-
ciated with CF antibody levels of 1:32 or
greater.

Discussion

The eight patients with psittacosis have in
common a clinical history of severe respiratory
disease compatible with psittacosis infection,
significant serologic reactions to psittacosis vi-
rus CF antigens in the absence of significant in-
fluenza and cold hemagglutinin reactions, and a
history of exposure to either pigeons or para-
keets, usually 1 to 3 weeks before the onset of
typical symptoms of psittacosis infection. If
the suspect bird or birds were available for lab-
oratory examination, it was possible to show evi-
dence of ornithosis virus infection based on the
presence of psittacosis complement fixing or
neutralizing antibody.

The initial symptoms in humans generally re-
sembled those of influenza, with sudden high
fever, which persisted from 5 to 14 days, chills,
sweating, and headache. The convalescent pe-
riod was characterized by a long, slow recovery,
with extreme tiredness and general weakness.
None of the patients died. Response to anti-
biotic treatment varied from a gradual but
marked improvement to a dramatic change in
the clinical condition almost within a day. The
declomycin given to the case 5 patient had a
dramatic effect; overnight his fever dropped
from 105° F. to normal.

Of particular interest in this study were the
cases associated with pigeon exposures. Even
though Meyer (4, 5) showed many years ago
that pigeons carry a Bedsonia agent associated
with human disease, this source of infection is
not generally regarded as a serious public health
problem. However, the more recent report of
Japanese workers (6), and our studies reported
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here, indicate that in certain areas where there
is little control over large populations of caged
and wild pigeons a significant public health
problem may exist.

Our studies show that in the Milwaukee
County area psittacosis infections have been as-
sociated with caged pigeons kept by hobbyists
for racing and breeding. Meyer (4) found
that 60 percent of caged pigeons have CF anti-
bodies to psittacosis virus. Our own data show
that 70 to 100 percent of caged pigeons associ-
ated with human psittacosis cases have CF anti-
bodies, and 30 percent of these have neutralizing
antibody. However, we also suspect wild
pigeons because of evidence of human clinical
episodes, similar to psittacosis, associated with
exposures to wild pigeons. Such cases were not
included in our data because we lacked conclu-
sive serologic evidence of active infection, and
it was impossible to examine the birds suspected.
Case 3 involved contact with both wild and
caged pigeons, but we could not establish the
most probable source of infection. We have
no definitive data to establish the role of wild
pigeons in psittacosis disease in Milwaukee
County.

The frequency of psittacosis reactor pigeons
must depend to a large extent on the population
density, flock susceptibility, and transmissibil-
ity of the virus. In particular, population dens-
ity would explain in part the generally high
incidence of CF reactors among caged pigeons
compared with wild pigeons. Crowding could
obviously facilitate bird-to-bird spread of the
virus.

In cases 5 and 8, the frequency of reactors
among caged pigeons directly in contact with
the patients varied from 43 to 100 percent com-
pared with wild pigeon reactor rates of 0 to 12
percent. At this time it seems prudent to con-
sider caged pigeons with reactor rates of 50 per-
cent or greater as potentially harmful sources
of psittacosis infection, and probably some ef-
fort should be made to control the disease in
these flocks.

‘What seems unusual is the relatively few cases
of psittacosis observed when one considers the
high incidence of reactor birds among certain
caged pigeons. In our study none of the four
cases occurred in persons who raise or sell
pigeons commercially. All were in people who
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apparently had their first continuous exposure
to infected birds. Studying the complexity of
the infection process will certainly prove to be

- worthwhile.

The methods used for detecting human psit-
tacosis are important from an epidemiologic
point of view. Investigators in Japan first dis-
covered that pigeons were infected with Bed-
sonia agents, and they then began looking for
human cases (6). The psittacosis cases we have
reported were first detected serologically by
virus screening tests in which we routinely em-
ployed a battery of virus CF antigens in all
cases of human respiratory disease. Followup
studies later showed exposures to infected birds.
Possibly this same approach, if used by other
laboratories, would result in detecting more
cases of psittacosis.

Summary

Eight cases of psittacosis in human beings oc-
curred in Milwaukee County in 1962 and 1963,
four attributed to exposures to pet parakeets
and four to infected caged pigeons. Six of the
eight cases were confirmed serologically ; of the
six, three were associated with pigeons and three
with parakeets.

Serum specimens were obtained from 40 caged
pigeons associated directly or indirectly with
the psittacosis cases and from 95 wild pigeons
collected in various parts of the city of Mil-
waukee and adjacent areas in Milwaukee
County. All were tested for psittacosis comple-
ment fixing antibody. A group of caged pigeons
also were tested for neutralizing antibody. Com-
plement fixation reactor rates associated with
the caged pigeons ranged from 16 to 71 percent
compared with 0 to 12 percent for wild pigeons,
from which we conclude that caged pigeons are
potentially more hazardous sources of human
infections than wild pigeons.
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