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in primary health care, believing it to be the sole respon-
sibility of the departments of community medicine. This was
perhaps the main reason for the failure of the Reorientation '
of Medical Education (ROME) programme which was
aimed at taking the specialists to the community and teaching
clinical medicine in a community setting. 12,13

Clearly, the first step towards a reorientation of the
medical education system should be the reorientation of the
medical teachers, who are themselves the products of the
western-type medical schools. They need to be released from
the confines of medical colleges and hospitals and acquainted
with the real health problems of our country.
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Tropicall?ulmonary eosinophilia in an Orissa village
S. K. KAR, J. MANIA

ABSTRACT
Background. Tropical pulmonary eosinophilia is usually

seen in areas endemic for filariasis. It affects only a small
proportion of the population at risk and microfilaria are
rarely demonstrated in the peripheral blood. The actual
prevalence of the tropical pulmonary eosinophilia syndrome
has not been previously studied in an area endemic for
filariasis.

Methods. We screened the population of a village in the
Puri district of Orissa, where filarial infection is endemic, to
determine the prevalence of tropical pulmonary eosino-
philia by clinical examination measuring the absolute
eosinophil counts, performing a chest X-ray and examining
the stools for the presence of the parasite. Sera from
symptomatic cases who had an eosinophil count above
2000 per cmm were further tested for filarial specific IgG
and total IgE and the results compared with control sera
obtained from 15age- and sex-matched normal individuals.
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Results. We were able to screen 1754 (91%) out of
1918 villagers who were more than 5 years old and found
69 cases who had typical clinical features of tropical pul-
monary eosinophilia. Only 6 (0.34%) ofthese had eosinophil
counts above 3000 per cmm and were considered to have
the disease. Only 2 of the 6 had associated filarial lesions,
one had microfilaraemia and 3 had typical chest X-ray
changes. The mean (±SD) titres for filaria specific IgG
(0.355±0.315 v. 0.120±0.092) and totallgE (0.455±0.316
v. 0.114±0.075) were significantly higher in cases with
tropical pulmonary eosinophilia than in control subjects.
The level of eosinophilia was related neither to the patients'
immune status nor to the severity of the radiological lesions.
All cases recovered after therapy with diethylcarbamazine.

Conclusion. Tropical pulmonary 'eosinophilia is not
uncommon in this community in Orissa where filariasis is
endemic. However, the syndrome is rarely associated with
clinical filarial lesions.
Natl Med J India 1993;6:64-7

INTRODUCTION
The syndrome of tropical pulmonary eosinophilia (TPE)
(also called tropical eosinophilia and eosinophilic lung) has
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been recognized for over 50 years and has been reviewed
previously.t+ It is believed to represent an abnormal
response to the human filarial parasite rather than sensiti-
zation to animal parasites.' However, a wide range of
parasitic causes including infections with ascaris, toxocara,
capillaria, schistosoma, strongyloides and echinococci, and
non-parasitic causes such as allergic bronchopulmonary
aspergillosis, extrinsic bronchial asthma, sarcoidosis and
rarer pulmonary eosinophilic syndromes, can also cause
pulmonary eosinophilia and should be differentiated from
TPE:41t is commonly seen in areas endemic for filariasis, but
only a small proportion of the population at risk develops this
occult form of filarial infection-the annual incidence has
been reported to be 0.01% in a 5-year longitudinal study."
Although classified as an 'occult' infection by filaria, micro-
filariae have been demonstrated in the peripheral blood in
lout of 26 cases with TPE.7 Large population-based studies
are therefore necessary to document the various manifesta-
tions of this syndrome. Although Orissa is known to be
endemic for bancroftian filariasis and a previous survey
revealed a high prevalence of the disease (37%) as well as
microfilaraemia (16%) in an endemic community in this
state," the prevalence of the TPE syndrome has not been
previously investigated. We, therefore, undertook the
present study to determine the prevalence of TPE and its
clinical, haematological, serological and radiological
manifestations in an endemic community of Orissa.

PATIENTS AND METHODS
We studied the population of a village in the Puri district
which was endemic for bancroftian filariasis. This village has
a population of 2102 and is situated 70 km from the Bay of
Bengal. The average annual rainfall is 1432 mm and the
maximum temperature reaches 42°C. There are 315 house-
holds and 204 cowsheds which are constructed in front of the
houses. The houses are thatched and arranged in rows. The
living rooms in most houses are overcrowded and there are
numerous mosquito breeding sites including ditches,
cesspools and unused open wells. Nearly 90% of the villagers
work on farms and most of them are poor. They walk
barefoot and do not use mosquito nets ..There is no health
facility in the village. Most of the villagers cannot afford
allopathic medical care for common ailments and generally
favour the indigenous systems of medicine. There is little
migration and the population is fairly stable. We studied the
members of the village community who were above 5 years
of age and carried out a detailed clinical examination in 1754
(91%) of the eligible population. A standardized proforma
was used to record all information. The subjects were initially
screened according to the presence of symptoms and signs
of TPE which included a history of recurrent attacks of
nocturnal coughing or wheezing during the previous two
months and demonstration of chest crepitations and rhonchi.
Individuals with positive symptoms and signs of TPE were
included as 'suspected' cases. The peripheral blood was
collected between 10.00 and 12.00 pm by finger prick for
microfilariae counts.

Cases suspected to have TPE had another blood test at
8.00 am to estimate their total and differential white cell
counts and absolute eosinopil count (AEC). Two stool speci-
mens on successive days from each subject were examined by
light microscopy for the presence of faecal parasites. Those
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showing evidence of faecal parasites Ascaris lumbricoides,
Strongyloides or Ankylostoma were treated with a deworm-
ing agent (pyrantel palmoate) and the blood examination
was repeated 4 weeks later. A large plate chest X-ray was
taken in all cases suspected to have TPE. The cases whose
AEC was between 2000 and 3000 cells per cmm were
classified as probably having TPE, whereas those who
had counts exceeding 3000 cells per cmm were taken to
be confirmed cases of TPE. Venous blood samples were
collected from these cases and the sera stored at -20°C
with 0.1 % sodium azide to measure the antifilarial IgG and
total IgE titres.? Sera from 15 age- and sex-matched normal
control subjects from the same community were also tested.
Diethylcarbamazine (Hetrazan) at a dose of 6 mg/kg was
administered orally to all probable and confirmed cases for
12 days and after completion of the course, the clinical
examination and AEC were repeated.

Statistical analyses
The differences in the IgG and IgE levels between the
TPE cases and the control group were calculated using the
Wilcoxon Rank Sum test. Fisher's exact test was used to
calculate the association of sex, age and eosinophil counts
with the manifestations of the disease as well as the relation-
ship between IgG or IgE levels and eosinophil counts. A
contingency table (2x2) was used to detect the specificity
and sensitivity of the clinical features used for diagnosis of
TPE.

RESULTS
The age and sex composition of the population screened
is shown in Table I. The comparison of prevalence of TPE
between various age groups and either sex did not reveal any
statistically significant difference (p>0.05). Clinical exami-
nation revealed that 69 (3.9%) had symptoms and signs
consistent with TPE (suspected TPE cases). Two-thirds of
the group suspected to have TPE were below 40 years of age.
An associated clinical filarial lesion such as a hydrocoele
was detected in only 2 cases of TPE. The duration of illness
amongst TPE cases varied from 6 months to 5 years. Cough
was the predominant symptom of TPE in all cases and was
mainly recurrent and nocturnal. Extrathoracic lymphadeno-
pathy was seen in only 3 cases. Myalgia and arthralgia were
the associated complaints in 5 cases. Clinical chest signs,
both rhonchi and crepitations, were observed in 4 and only
rhonchi in 2 cases. Hepatomegaly was seen in 2 cases and the
spleen was never palpable. However, amongst those who
were symptomatic, 27 cases had a wheezy cough with rhonchi
and crepitations on chest auscultation but we did not con-
sider them to have TPE as their absolute eosinophil counts
were below 3000 per cmm. Parasites were detected in the
faeces of only 11 cases.

TABLEI. Age and sex composition of the screened population

Age (years) Males Females Total

5-19 344 364 708
20-39 288 291 579
40-59 169 161 330

>60 72 65 137
-

Total 873 881 1754
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Absolute eosinophil and microfilarial counts
Only 15 (0.9%) of these had absolute eosinophil counts of
more than 2000 per cmm. Six (0.34%) who had eosinophil
counts greater than 3000 per cmm were classified as having
confirmed TPE. The cases with symptoms who had less than
2000 eosinophils per cmm were found to have asthma, acute
or chronic bronchitis, tuberculosis and bronchiectasis and of
these 1 had microfilaraemia. The absolute eosinophil
counts ranged from 3150 to 11350 per cmm in cases of TPE
(median 3475). Their mean (±SO) eosinophil percentage
was 36± 11 and mean total white cell count was 12 490±4760
cell per cmm. The ratio of the mean absolute eosinophil
to total white cell count was high (approximately 1:2.6).
Leucocytosis (11 000 per cmm) was present in 3 (50%)
cases. Microfilaraemia was detected in 9 suspected cases,
the counts ranging from 1 to 589 per 20 cmm (geometric
mean 21). Only one case ofTPE had microfilaraemia whose
count was 2 per 20 cmm of blood.

Radiological examination
Chest X-ray amongst cases with symptoms revealed 28 cases
to be normal, 1 had a left pleural effusion, 25 had increased
bronchovascular markings, 7 had non-homogenous opacities,
3 had patchy infiltration and 5 had mottled opacities in both
lungs. Among probable TPE cases, a normal radiological
picture was observed in 4, increased bronchovascular
markings in 3 and mottled opacities in 2. The 6 confirmed
TPE cases had mottled opacities of the lung (3) and increased
bronchovascular markings (3).

Immunology
The positivity rates for filaria-specific IgG and total IgE titres
amongst TPE cases was 83% for both with reference to the
endemic sera (n= 15) tested as controls. The mean IgG
(0.355±0.315) and total IgE titres (0.455±0.316) were
significantly higher in the TPE cases than in the control sera
(IgG: 0.120±0.092; IgE: 0.114±0.075; p<0.05 for both).
The IgG and IgE titres of probable cases of TPE whose
eosinophil count ranged between 2000 and 3000 per cmm
were 0.266±0.114 and 0.274±0.183 respectively. The
immunological and clinical status of cases depending on
their eosinophil counts are shown together with those of the
probable TPE cases in Table II. Comparing the mean IgG
titres of the groups with different eosinophil counts did not
reveal any significant differences.

Effect of treatment
Clinical and haematological recovery was observed in all
cases following therapy with diethylcarbamazine. Four cases

TABLEII. Distribution of 'probable' and 'confirmed' cases of
tropical pulmonary eosinophilia according to grades of
eosinophil count and the immune and clinical status

Absolute Males Females Total
eosinophil
count (per cmm)

IgG-
positive

(n)

IgE- Filarial
positive lesions

(n) (n)

2000-3000
3000-5000
>5000

Total

9
5
1

15

7
4
1

12

8
4
1

13

4
2
o
6

5
3
1

9
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who probably had TPE with eosinophil counts of less than
3000 per cmm (mean 2460±347) did not show a fall in their
counts following a single course of diethylcarbamazine.
Their mean IgG (0.263±0.124) and total IgE (0.190±0.081)
titres were not significantly different from the cases in the
other group.

1
2
o
3

DISCUSSION
The clinical features of our cases ofTPE were similar to those
previously described. 1.3.4,10 TPE has been postulated to be a
hypersensitive response of the host to microfilalarial antigen
in patients who have no clinical features of filariasis and in
whom circulating microfilarae are not detected." We found
filarial lesions in 2 of our cases and 1 had microfilaraemia.
Some other reports have also described the occurrence of
microfilaria in established cases of TPE.II

The clinical filarial lesions observed in 2 TPE cases,
although reported earlier, are not usual.P Hyperimmune
responsiveness to a microfilarial extract in cases with TPE
has been well documentedv'v and we found high IgG titres in
our TPE cases (83%). A significant rise in the total IgE titre
that we observed has also been reported earlier.4,10.13

The prevalence of TPE in the endemic community we
studied was high (0.34%) and has been reported to be
common in areas endemic for lymphatic filariasis." Other
reports suggest that some cases ofTPE may remain clinically
silent." Hence, the method of screening for TPE that we
adopted might have missed a few asymptomatic cases of
TPE. However, it is likely that the prevalence ofTPEin any
endemic community is extremely low compared to other
·manifestations of filariasis and it will be extremely difficult
and expensive to screen a large population group at risk using
complex investigative procedures.

While we defined hypereosinophilia as more than 3000
eosinophils per cmm' other workers have used a minimum
level of 2000 eosinophils per cmm for the diagnosis of TPE. 2

It is also conceivable that there is a waxing and waning of the
symptoms in TPE and the peripheral eosinophil level may
not always be maintained. Moreover, it has been reported
that all TPE cases with symptoms do not always have high
eosinophil counts." In the present study, the peripheral
eosinophil counts of 9 cases (who probably had TPE) were
between 2000 and 3000 per cmm. The radiological changes
were consistent with the diagnosis of TPE in 5 of these
cases-2 had mottled lung opacities and 3 had an increased
bronchovascular markings. All of them had the characteristic
clinical features of the disease. The severity of the radio-
logical changes did not correlate with the eosinophil levels.
This has been corroborated by other reports. 16

The cases who had eosinophil levels of less than 3000 per
cmm, nevertheless, had high mean IgG (0.266±0.141) and
total IgE (0.274±0.183) titres, although these were less
(though not significantly so) than in the TPE cases. This
might be due to cross-reactivity of the antigen with different
genera of the parasite and is known to occur. 17 It is also possible
that some cases may show high peripheral eosinophil counts
late in the course of their illness and would then be considered
to have TPE. Hence a regular and careful follow up of such
cases is needed to resolve this issue.

All the cases responded to diethylcarbamazine. This drug,
besides being rnicrofilaricidal, also has anti-allergic properties
and usually reduces the absolute eosinophil count after a
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single course. However, some probable TPE cases did not
show a fall in eosinophil counts after receiving the drug; a
phenomenon reported by others.18•19 These patients require
a repeat course of diethylcarbamazine and the cause of their
eosinophilia is probably related to a parasite other than
microfilaria.

The prevalence of TPE in our community was high. Since
TPE is commonly caused by human lymphatic filarial infec-
tion, its prevalence is expected to be higher in endemic areas.
However, only few susceptible individuals who had lymphatic
filarial infection had features ofTPE. The high prevalence of
TPE that we observed was probably related to the high level
of filarial infection present in the community. Moreover,
during the survey, we probably encountered a few cases
of TPE in the course of the disease without its full blown
features. Hence, by using the standard diagnostic criteria
many early cases might have been missed.

Our study of TPE in a stable endemic community,
although difficult, has given us a fair idea of the prevalence
of the condition and the varieties of its manifestations. How-
ever, these cases should be followed up carefully so that we
can better understand the causes of recurrence of the disease
and the pattern of its response to diethylcarbamazine.
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Antibiotics in febrile neutropenia: A randomized
prospective comparison of two combinations
R. MADIAJAGANE, V. MAITREYAN, T. G. SAGAR, V. SHANTA

ABSTRACT
Background. Problems of initial empirical antibiotic

therapy in febrile neutropenia are further complicated by
other factors such as cost and the pattern of infective
organisms in a particular institution. We, therefore, con-
ducted a randomized study comparing the efficacy of two
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sets of antibiotics which differed in their spectrum of action,
availability and price.

Methods. Sixty episodes of febrile neutropenia in
40 patients who were not on any prophylactic antibiotics
were randomized into one of two arms-cefotaxime and
gentamicin or ciprofloxacin and gentamicin. Depending
upon the response by 72 hours, they were crossed over to
the other arm or continued with the same combination.
Empirical antifungal therapy was added in those who did
not become afebrile.

Results. Infection was documented either clinically,
bacteriologically or radiologically in 42% of the febrile
episodes. The commonest organism isolated was Klebsiella


