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Possibly due to Infection with
Ascaris Lumbricoides
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I. M. PATZ,

m .b ., b .ch .

(Rand)

Middelburg, Transvaal, South Africa.

During a 48-hour period in November, 1956,
12 adult Bantu presented with acute pulmonary
symptoms of four to six days’ duration. Eleven
of the patients worked and lived at a brickfield
about one mile from the town of Middelburg,
Transvaal. The patient who did not work at
the brickfield, but in the town itself, had his
home at the brickfield. It was the close associa
tion of these patients which suggested a common
cause for the illness.
Nine of the patients were admitted to hospital
for investigation; the remaining three refused
hospital admission. Three of the cases had been
seen in the previous week with a mild urticarial
rash, the significance of which’ ‘ was not appre
ciated at the time..
The place of work was carefully examined
for possible causes of the illness, such as chemi
cals and dust, but none could he incriminated.
The only common factor was the story that
approximately 12 days previously they had all
attended a party and beer drink illicitly held
at the brickfield.
The method of preparation of the food and
drink consumed at the party or even the exact
locality of the party could not be discovered, as
none of the patients was prepared to divulge
any information on the subject.
Clinical F eatures
The symptoms were as follows: About four
to six days prior to presenting themselves, the
patients developed malaise, headache and
generalised body pains. This was soon followed
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by rigors, pyrexia and a dry hacking cough.
The symptoms were at their height at the time
of the first consultation. The cough was almost
continuous, exhausting and very much worse at
night. Vomiting was a common accompaniment
of the cough. The sputum was scanty and white
in colour; only one case showed small streaks
of blood in the sputum. Wheezing was a pro
minent feature in all the cases.
On examination they were all pyrexial, the
temperature varying from 100° F. to 104° F.
The pulse was not correspondingly raised in all
the cases. They were all extremely breathless
and coughed continuously during the examina
tion.
On auscultation, all the cases showed
diffuse rhouchi and fine crepitations, but no
clinical signs of consolidation were detected. At
night the wheezing was very prominent and it
sounded as if a group of asthmatics had been
placed in one ward. For the next four to five
days the patients were very ill, after which
resolution of the symptoms and signs was rapid.
All the patients were discharged by the tenth
day and were back at work a fortnight after
admission to hospital. There were no relapses
and the patients have remained well since dis
charge.
R adiological F eatures
Radiological features varied from increased
lung markings to a diffuse bronchopneumonic
mottling involving both lung fields, including
the apices. The symptoms and signs did not
necessarily correspond with the radiological find
ings. Some of the milder clinical cases had
severe pulmonary involvement radiologically and
vice versa. Repeat radiographs done one week
later showed radiological improvement, but not
to the same degree as one would have expected
from the rapid clinical improvement. The radio
graphs done seven to eight months later on nine
cases that were traced showed complete resolu
tion. More frequent radiological examinations
were not possible.
Page Three Hundred and Ninety-Nine

A ugust ,

1959

ACUTE EOSINOPHILIC PNEUMONIA

L aboratory Investigations
The further investigations included repeated
blood counts, sputum examinations, stool and
urine examinations for parasites, virus studies
on stools and sputa, bilharzial complement fixa
tion tests and histophasmin skin tests.
Analysis of the results was as follows: All the
cases showed an eosinophilia varying from 7 per
cent, to 63.5 per cent., with an average level
between 20 per cent, and 40 per cent. All the
sputa examined showed a great predominance
of eosinophils. The sputa examined did not
contain mites or helminth larvae.
However,
only single specimens of sputum were examined
and 24-hour specimens were not obtained for
examination. Repeat blood counts four weeks
and eight weeks later showed that the eosino
philia had cleared in almost all the cases, one
or two cases still showing a slight elevation in
the percentage of eosinophils.
Three of the
cases gave a positive history of bilharzial infec
tion previously. They all came from endemic
areas. Two of them showed ova of S. haema
tobium in the urine at the onset of the illness
and the third case had ova of S. mansoni in the
stools. This case had previously been diagnosed
at another hospital. None of the other cases
had bilharzial ova at the onset of the illness or

Fig. 1 ( a ) — 22/11/55.

Page Four'Hundred

The lung fields show mottling
throughout, with emphasis on
the M t mid zone.

showed their presence in urine or stool speci
mens, repeatedly examined over the next four
months.
The results of the bilharzial complement fixa
tion tests were very variable. The test varied
from positive to doubtful and negative in the
cases passing ova and became positive in one
case previously negative and in whom no ova
could be found in repeated urine and stool
examinations.
Of the twelve cases seen, two admitted to the
passing of round worms in the stools previously,
but eight of the stools examined at the onset of
the illness showed the presence of ova of Ascaris
lumbricoides. Of the four negative cases, three
had ova in the stools eight to 16 weeks later.
One patient (F.M .) had shown no ova in his
stool after a period of seven months. This
patient, incidentally, had the lowest eosinophil
count (7 per cent.), but had extensive pulmonary
involvement radiologically.
The follow-up in
this case was unsatisfactory, as he left his place
of employment to return to his home and would
return for further investigation only at irregular
intervals. It is interesting that several months
later most of the cases presented themselves
voluntarily for treatment, as they were passing
large numbers of round worms in their stools

Fig. 1 ( b ) — 12/6/57— Complete clearing has now occurxed.
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Fig. 2 ( a ) — 22/11/56.

The lung fields display
mottling throughout.

fine

and some were vomiting worms as well. One
of the cases (J.S.) was operated on about six
months later for an acute appendicitis, and large
numbers of round worms could be felt in the
small bowel.
On discovering the eosinophilia in these
patients, ten non-affected workers at the brick
works were screened and two were found to
have eosinophil counts of 37 per cent, and 28
per cent, respectively. Neither of these had
any symptoms. One had ascaris ova in his
stools at the original examination, while the
second case, having no ova in the stools at the
first examination, was passing ova in his stools
eight weeks later. Unfortunately "they were not
X-rayed to see whether they had asymptomatic
pulmonary infiltrations.
Another brickfield
worker, but not one of those examined previously,
was seen several months later with symptoms
and signs of a subacute intestinal obstruction.
On the grounds of his coming from an area
known to be heavily infested with A. lumbricoides, he was given an appropriate anthelminthic
with resultant passage of large numbers of round
worms and cure of his illness.
Case H istories
Case 1.— M.B.,
November, 1956.

aged 25 years, was seen on 21st
He gave a history of generalised

There is still some increase in
basal lung narrowing. A bronchietcatic basis is probably respon
sible for these changes.
The
rest of the lung fields are clear.
body pains and headache commencing six days pre
viously. Cough began the following day, as well as
rigors, pyrexia and severe headache. The cough was
exhausting and productive of only small quantities of
white sputum. On examination, he appeared to be very
ill. Temperature 103.4° F., respiration 40 per minute,
pulse rate 120 per minute. Diffuse rhonchi and fine
crepitations were heard throughout the whole of both
lung fields. The radiological findings are demonstrated
in Fig. 1. On 23rd November, 1956, he was still very
ill and there was very little change in the signs and
symptoms.
By 27th November, 1956, he was better,
but still troubled by the cough. On 30th November,
1956, he felt quite well and there were no physical
signs. On 26th November, 1956, his blood count showed
63.5 per cent, eosinophils out of a total of 24,000 white
blood cells.
On 17th January, 1957, the eosinophils
numbered 0.5 per cent, of his total white blood cell
count.
Ascaris ova were present in the stools at the onset
of the illness.
Case 2.— J.M., aged 28 years, was also seen on 21st
November, 1956. He had been ill for five' days. He
developed sudden onset of pyrexia and rigors, accom
panied by generalised body pains and headache. The
next day he was coughing.
The cough was almost
continuous and productive of only small quantities of
white sputum. On examination, the temperature was
102° F., respiration rate 30 per minute and pulse rate
100 per minute. Rhonchi and fine crepitations were
heard throughout both lung fields. The patient’ s con
dition improved over the next few days and he was
recovered by the ninth day after admission to hospital.
The eosinophil count dropped from 16.5 per cent, of
8,000 leucocytes at the time of the illness to 4 per
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cent, of 10,000 two months later. This patient had no
ascaris ova in his stools on 28th November, 1956, but
ova were detected after repeated examinations on 20th
March, 1957.
The radiological features, are demon
strated in Fig. 2.
Case 3.— J.S., aged 17 years, was seen on 23rd
November, 1956, with a three-day history of headache,
backache, cough, dyspnoea, pyrexia and rigors.
On
examination, he did not appear to be as ill as the
other cases.
Temperature 100° F., respiration rate
26 per minute and pulse rate 100 per minute. There
were rhonchi and crepitations throughout both lung

Fig. 3 ( a ) — 24/11/56.

Coarse mottled shadowing is
present in both upper zones.
The left lower zone also shows
mottling, but in a lesser degree.

fields, the signs being far more extensive than his
clinical illness suggested.
This patient recovered
rapidly and by the seventh day was quite well. On
26th November, 1956, his blood count showed an
eosinophila of 23.3 per cent, out of a total of 11,500
white blood cells. On 21st January, 1957, there was a
3.5 per cent, eosinophilia out of a total of 10,100
white blood cells. At onset of illness there were no
ascaris ova in the stools (24th November, 1956). On
26th January, 1957, ova of A. lumbricoides were found
in the stools. The radiological findings are described
in Fig. 3. When operated on for acute appendicitis
six months later, numerous round worms could be
felt in the small bowel.
Case 4.— F.M., aged 23 years, was seen on 12th
November, 1956, complaining o f a generalised urticaria]
eruption (one of the three cases presenting with an
urticarial rash prior to the onset o f the major illness).
He was given an antihistaminic drug and was seen
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again on the 21st November, 1956, complaining now
of generalised body pains, headache, rigors and pyrexia
for the past six days. H e had been coughing for the
last five days and was short o f breath for one day.
On examination, he was very distressed. The tempera
ture was 101° F., pulse rate 110 per minute and
respiration rate 30 per minute.
He was sweating
profusely.
Rhonchi and crepitations were heard
throughout both lung fields.
The next day (22nd
November, 1956) there was slight blood streaking of
the sputum. Symptoms and signs gradually cleared,
and by 30th November, 1956, he felt quite well, but
there were still rhonchi and crepitations present on
auscultation. On 22nd November, 1956, the eosinophils
numbered 7 per cent, of 9,100 white blood cells. The
sputum, however, contained numerous eosinophils. This
patient was very difficult to follow up, but - stool
examinations remained negative when seen six months
later.

Fig. 3 ( b ) — 5/6 /57 .

The lung fields are within normal
limits.

D iscussion
Besides various parasitic and allergic condi
tions causing pulmonary infiltration, eosinophilia
has been reported in many lung conditions. It
is not intended to discuss the causes of pulmon
ary infiltrations associated with'eosinophilia, but
to limit the discussion to various features asso
ciated with this particular outbreak. Tropical
eosinophilia as described by Weingarten (1943),
Frimodt-Moller and Barton (1940), Ball (1950)
and many others differs from the outbreak de
scribed in this paper, in that the cases described
here had a short sharp illness without the
sequelae and recurrences which are characteristic
of tropical eosinophilia.
The other unique
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features were the epidemic nature of this out
break and its localisation to one small area,
pointing to a common agent as the cause.
Eleven of the 12 cases were ultimately ex
creting ascaris ova in the stools. Eight cases
had ova at the commencement of the illness, and
this is not surprising, as infection with ascaris
is extremely common, especially in the Bantu
population. It is not unreasonable that these
cases had a super-added infection causing the
pulmonary infiltration. If it is assumed that
infection occurred at the week-end party held
12 days prior to the cases presenting themselves
at the height of the illness, the sequence of events
is very similar to that described by Koino
(1922), who infected himself by swallowing
2,000 ova of A. lumbricoides. On the sixth day
after the ingestion of the ova, chills, headache
and cough occurred, and five to six days later,
i.e., about the twelfth day, after swallowing the
ova, the illness was at its height and charac
terised by continuous coughing, dyspnoea and
wheezing. By the tenth day after onset the
illness was subsiding.
Most larvae were re
covered from the sputum on the fifth day of
the illness, viz., 178, and these disappeared
rapidly from the sputum, so that by the tenth
day of the illness no larvae were recovered from
the sputum. The maximum recovery of larvae
from the sputum coincided with the height of
the illness. It will be seen that our patients
became ill about the fifth or sixth day after
the party, and the illness was at its height on
about the twelfth day. It was only two to three
days later, however, that the sputa were
examined for parasites, as at an earlier stage
the significance of examining the sputa for
helminth larvae had not been appreciated. The
sputa from the patients were therefore examined
for larvae after the height of the illness had
been passed. This, together with the fact that
only single specimens and not 24-hour specimens
were examined, and the distance of the labora
tory from the hospital (100 miles), militated
against the finding of larvae in the sputa.
The life cycle of Ascaris lumbricoides involves
passage of the larvae through the lungs in all
cases. It is therefore rather surprising that the
pulmonary manifestations are not diagnosed
more often clinically, as ascaris infection is one
of the most universal of helminth infections.
This is probably because symptoms in most cases
are so slight as to be regarded as due to “ upper
respiratory infections,” especially in children or
infants who are most likely to become infected.
Keller et al. (1932) have shown that there was

T his C entral A frican
Journal of M edicine

a significant increase in size of hilar shadows
and density of bronchovascular marking in
children harbouring Ascaris lumbricoides as
compared with a control group having no such
infection.
In endemic areas the population is being con
stantly re-infected, and this can occasionally be
shown by finding worms in different stages of
development in the same person (Yokogawa
ct al., 1956). More often, however, an estab
lished intestinal infection apparently interferes
with the development of young worms which
enter the intestine subsequently, but does not
prevent their migration to the liver and lungs,
where in these instances there are relatively severe
tissue reactions. This has been noted by Jung
(1954) in his study of single-brood infections
in children. The occasional ingestion of a few
infective eggs by individuals with intestinal
infections may cause only mild, if any, symptoms
(Keller et al., 1932). However, that it is not
necessary to have heavy inoculations either in
the presence or absence of existing intestinal
infections to produce severe pulmonary infiltra
tion has been shown by Vogel and Minning
(1942), who found that as few larvae as 45
or less may produce frank illness and severe
pulmonary changes. On the other hand, symp
toms must generally be relative to the magnitude
of the inoculum. Death apparently due to pul
monary larval ascariasis in an adult was recently
reported by Beaver and Danaraj (1958). In
this case numerous larvae were demonstrated in
the bronchioles and the onset of the illness and
the symptoms, though more severe, were essen
tially the same as were observed in the present
series of cases. Experimentally, it has been
shown that re-exposure to infection with the
larval stages of certain helminths may lead to
severe reactions. Ascaris larvae are retarded
in their development and migration in previously
exposed mice (Sprent and Chen, 1949), Necator larvae cause progressively greater skin
reactions after repeated exposures to the human
skin (Beaver, 1956), and the cercariae of
schistosomes of birds similarly elicit greater
response from re-exposed skin of man and other
mammals as in swimmers’ itch (de Meillon and
Stoffberg, 1954; Olivier and Weinstein, 1953).
At least some of the cases described in this
paper must have resulted from heavy infections,
as is suggested by the passage of large numbers
of worms a few months later. It is the impres
sion that those individuals who had previously
been infected had a severer illness and they
certainly showed the highest eosinophilia. The
lowest eosinophilia of the series was found in
Page Four Hundred and Three
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Case 4 (F.M.) and the mildest illness was seen
in Case 3 (J.S.). In both of these cases no
ova were found in the stools at the onset of
illness. . The other two patients who were not
infected at the time of the illness showed lower
eosinophil counts (16.5 per cent, and 13.5 per
cent.) than most of those who were already
infected. Eosinophil counts of more than 40
per cent, of the total white blood count were
found only in individuals who harboured mature
worms.
The evidence favouring A. lumbricoides infec
tion as the cause of these cases of eosinophilia
with pulmonary infiltration is mainly circum
stantial, but it appears to the author as the most
likely cause of the outbreak.
Summary
An outbreak involving 12 cases of an acute
illness associated with blood eosinophilia, asthma
like symptoms and the presence of radiologically
evident pulmonary infiltrations is described. It
is suggested that infection with A. lumbricoides
was the cause of the condition.
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