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Passive malaria surveillance in a low
endemic area of India: Validation of a
clinical case definition

K. ANAND, S. KANT, 1. C. SAMANTARAY, S. K. KAPOOR

ABSTRACT
Background. In India, 2.55 million cases of malaria were

reported during 1997; roughly one-third were due to Plasmo-
dium falciparum. Malaria cases are identified by passive and active
surveillance and all patients with fever are treated with chloro-
quine (10 mglkg body weight). Since all fevers are not malaria,
this results in overtreatment and has a bearing in terms of the
parasites developing resistance. We aimed to test the validity of
a clinical algorithm for passive malaria surveillance by primary
care doctors (fever with pallor or splenomegaly) in a low
endemic, Plasmodium vivax-predominant area of 8allabgarh
block in Faridabad District, Haryana.

Methods. Passive surveillance was carried out at the general
and paediatric outpatient departments (OPDs) of 8allabgarh
hospital. All persons with fever attending the OPD were
examined for the presence of fever, pallor and splenomegaly by
the treating doctor. A blood smear was prepared and examined
in all these cases.

Results. A total of 31 19 slides for malaria were made at
8allabgarh hospital but clinical details in the requisition form were
available for only 261 6 patients who form the subjects of this
analysis. A total of 59 malaria cases (30 P. vivax cases and 29 P.
falciparum) were diagnosed. The presence of fever with pallor or
splenomegaly had a sensitivity of 28.8% (95% Cl: 18.1-
42.3); specificity of 88.6% (95% CI: 87.3-89.8), positive
predictive value of 5.5% (95% Cl : 3.3-8.8) and negative
predictive value of 98.2% (95% CI: 97.5-98.7).

Conclusion. The algorithm did not have sufficient sensitivity
to detect malaria cases by passive surveillance.
Natl Med J India 2002; 15: 199-201

INTRODUCTION
In India, 2.55 million cases of malaria were reported during 1997
with roughly one-third of these being due to Plasmodium
falciparum:' Under the Malaria Action Plan (MAP), National
Malaria Eradication Programme, surveillance for malaria is done
at two levels: community (active) or hospital (passive). Active
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surveillance is done by parahealth professionals (multipurpose
workers) during their domiciliary visits. Passive surveillance is
done by doctors when patients with fever visit the hospital. All
patients with fever are presumptively treated as having malaria
and chloroquine (10 mg/kg body weight) isgiven. In areas where
P. Jalciparum is predominant, the full course of chloroquine (25
mg/kg body weight) is given as presumptive treatment.'

Laboratory support is of limited use in the field setting in
developing countries, where healthcare is provided by parahealth
professionals at the domiciliary or village level. In such situations,
it usually takes 1week for collection of the smear, transporting it
to the primary health centre (PHC) and obtaining laboratory
confirmation of the diagnosis. Therefore, clinical assessment is
the only practical approach to the diagnosis of malaria.

As all fevers are not malaria, presumptive treatment of all fever
cases as being due to malaria has a high sensitivity but low
specificity and may result in overtreatment. This has a bearing on
parasites developing resistance. The World Health Organization
now emphasizes full treatment of patients with malaria after
appropriate identification, rather than the strategy described above. 3

The rapidly developing resistance to antimalarials presents a
grave threat, as safe, effective and affordable treatment options are
running out. For decades, chloroquine was the drug of choice, but
the increasing incidence of chloroquine resistance may force us to
resort to costlier and more toxic drugs.

Thus, there is a need to rationalize the use of antimalarials. For
this, it is necessary to identify some clinical features, in addition
to a history of fever, as predictors of malaria so that the use of
antimalarials could be restricted to those with specific clinical
features. Attempts have been made to develop clinical algorithms
for the identification of patients with malaria.r" Most of these
studies have been from high endemic areas of Africa and have
dealt with only P.falciparum cases. These studies have identified
fever at the time of visit, pallor and enlarged spleen as important
predictors of malaria. Data from low endemic areas in India are not
available. Also, in India, P. vivax is the most prevalent parasite. I
A preliminary study by us had shown that pallor and splenomegaly
could be potentially useful indicators for a clinical definition of
malaria in Indian conditions."

We conducted a study to test the validity of a clinical case
definition of malaria for use in passive surveillance (fever with
pallor or splenomegaly) in a low endemic area of rural India.

METHODS
Study area
The study was done in the Ballabgarh block of Faridabad District,
Haryana. The All India Institute of Medical Sciences (AIIMS)
runs its Comprehensive Rural Health Services Project (CRHSP)
in this block. The project covers 28 villages and has 2 PHCs and
a 60-bed hospital.

Passive surveillance
This was done out at the general outpatient department (OPD) and
paediatric OPD ofBallabgarh hospital from May 1998to April 1999.
All the doctors attending the OPD were asked to fill up a form while
ordering a smear examination. The form included information on
fever at the time of visit, presence of pallor and splenomegaly.
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Validation of diagnosis of malaria
For all fever cases attending the hospital during the study period,
2 slides were made. One slide was stained by Romanowsky stain
and the smear seen at Ballabgarh. The paired slide of all slides
testing positive for malarial parasite was fixed and sent to the
parasitology laboratory at AIIMS. There the slides were stained by
a fluorescent dye and a parasite count done. The slides were
reviewed by an experienced medical parasitologist (JCS). Five per
cent of the slides found negative at Ballabgarh were also sent to
AIIMS for verification. A regular feedback was maintained and
discrepancies were sorted out by reviewing the slides.

Validation of pallor on examination
A randomly selected subsample of patients undergoing passive
surveillance had their haemoglobin estimated by the colorimetric
method. The assessment of severity of pallor by the examiner and
the haemoglobin value were compared.

RESULTS
A total of 3119 slides for malaria were made during the study
period. Of these, the accompanying requisition slip did not have
the clinical details for 503 (16%) fever cases, so these were
excluded from the analysis. In the remaining 2616 patients, there
were 59 cases of malaria (30 P. vivax and 29 P. falciparum).

Validation of diagnosis of malaria at Ballabgarh
A total of 66 positives slides (7 slides were of patients for whom
clinical details were not available) and 149 of 3047 negative slides
were sent to the Parasitology Laboratory at AIIMS. Of these, 2
slides (both negati ve) were not reported at AIIMS because of poor
quality of smears. Thus, 213 slides were seen at both the labora-
tories. The overall agreement of diagnosis was 90.6% with a
Kappa coefficient of 0.77 (95% CI: 0.70-0.84; Table I).

Validation of assessment of pallor
Table II shows that the mean haemoglobin values of the patients
with varying degrees of pallor were in consonance with the
clinically assessed categories.

Validity of passive surveillance algorithm
The slide positivity at Ballabgarh hospital was taken as the true
positive for testing the algorithm. The prevalence of pallor in OPD
patients with fever was 56%. Moderate or severe pallor was
present in 8% of patients and splenomegaly was present in 7.7%.

TABLEI. External quality control of smear microscopy at
Ballabgarh laboratory

Malaria smear AIIMS

Positive Negative Total

Ballabgarh
Positive 53 13 66
Negative 7 140 147
Total 60 153 213

TABLEII. Validation of assessment of pallor in passive surveillance

Subjecti ve assessment
of pallor

Mean (SE) haemoglobin (g/d!)n

No pallor
Mild
Moderate
Severe

25
24
16
5

10.5 (0.83)
10.0 (1.06)
8.8 (1.44)
6.5 (2.01)
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The majority (71.5%) of patients had fever atthe time of visit. The
validity of each of the clinical signs alone or in different combina-
tions in diagnosing malaria are shown in Table III. The presence
of any degree of pallor had a high sensitivity and moderate
specificity. However, as the severity of pallor increased, the
sensitivity decreased and specificity increased. Splenomegaly
alone had a low sensitivity (39%) in detecting cases of malaria,
though absence of splenomegaly was a good indicator for absence
of disease. The presence of fever alone had a moderately high
sensitivity (62.7%) but a poor specificity (28.3%).

The clinical case definition of fever with pallor or spleno-
megaly had apoor sensitivity (28.8%) but high specificity (88.6%).
All the other signs alone or in combination had a poor sensitivity
(<40%) though a very high specificity. None of them had an
acceptable mix of both. The positive predictive value remained
uniformly low and the negative predictive value was high, possi-
bly due to low endemicity of malaria in the region.

DISCUSSION
We tested the validity and feasibility of a simple clinical definition
of malaria in a low endemic setting in India. The reference method
for diagnosis of malaria was smear positivity. This is the proce-
dure which is routinely followed for the diagnosis of malaria at all
levels of healthcare in India. The quality of microscopy was
evaluated by sending some of the sample slides to the parasitology
laboratory of a tertiary-level hospital." It showed a good agree-
ment. Only 20 slides (9.4%) were discordant and most of these had
a low level of parasitaemia.

The presence of fever at the time of examination, though a
sensitive indicator of malaria, did not have a high positive predic-
tive value. The presence of either splenomegaly or pallor or both
failed to identify most of the cases of malaria in the outpatient
clinic of a low endemic area of Ballabgarh. However, the absence
of these signs effectively ruled out the presence of malaria.

Though we had earlier shown an association between sple-
nomegaly and pallor with malaria in the hospital setting, this did
not translate into a valid clinical algorithm for identifying patients
with malaria at a secondary-level hospital. The consistently low
positive predictive value for all the signs is to be expected in a low
endemic area.

In our study, fever was ascertained by clinical examination. We
did not use a thermometer for measuring the temperature, as in a
real-life clinical setting it is rarely used. The usefulness of fever as
a symptom at the time of examination is limited by its cyclical

TABLEIII. Validity of different clinical signs in diagnosing
malaria in patients with a history of fever

Case definition Sensitivity
(%)

Specificity
(%)

Predictive value
Negative.Positive

(%) (%)

62.7 28.3 2.0
(49.1-74.7) (26.5-30.1) (1.4-2.7)

Presence of moderate 25.4 91.5 6.4
or severe pallor (15.4-38.7) (90.3-92.5) (3.8-10.6)

Presence of splenomegaly 39.0 93.0 11.4
(26.8-52.6) (9\.9-93.9) (7.5-16.8)

Presenceoffeveror 84.7 25.1 2.5
splenomegaly or pallor (72.5-92.4) (23.4-26.8) (1.9-3.4)

Presence offever with 28.8 88.6 5.5
pallor or splenomegaly (18.1-42.3) (87.3-89.8) (3.3-8.8)

Febrile on examination 97.0
(95.5-98.1)

98.1
(97.5-98.6)

98.5
(97.9-98.8)

98.6
(97.3-99.3)

98.2
(97.5-98.7)

All values are percentages except those in parentheses which are 95% confidence
intervals
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nature in malaria and the use of antipyretics by the patient prior to
visiting a health facility. As laboratory confirmation of the diag-
nosis of malaria was not available at the time of examination,
ascertainment bias is likely to be minimal. This is true for the other
signs as well.

Govardhini et al. conducted a study in the hyperendemic
district of Koraput in Orissa? and showed that fever alone could
help detecf74.4% of parasite-positive cases. In a hyperendemic
area, due to immunity, a patient may remain parasitaemic even
when asymptomatic. It is possible that parasitaemia was an
incidental finding and not the cause of fever. However, the
sensitivity offever in the algorithm in our study was similar to that
reported by Govardhini et al.

In a study conducted by Redd et al. in sub-Saharan Africa in
patients with falciparum malaria, a malaria case-definition of
fever, splenomegaly or pallor was 85% sensitive in identifying
parasitaemic children with a specificity of 41%.4 Redd et al.
showed that cases missed by this definition were those who had a
lower parasite density.

Muhe et al. conducted a study to assess the clinical algorithm
for malaria during the high and low transmission seasons among
children 2-59 months of age in rural Ethiopia.' During the high
transmission season malaria was responsible for 30% of the fever
cases and during the low transmission season for about 5%. Fever,
a history of a previous attack of malaria with pallor and absence
of cough gave a sensitivity of83% and a specificity of 51%during
the high transmission season. During the low transmission sea-
son, the sensitivity was 75% and the specificity 60%. Fever with
a history of previous malarial attack or pallor or splenomegaly had
a sensitivity of 80% and specificity of 65% during the high
transmission season as compared to a sensitivity of 69% and
specificity of 81% during the low transmission season.

In a low-risk malaria setting, even under the Integrated Man-
agement of Childhood Illnesses, an adequate solution to reduce

the use of antimalarials has not been identified. 10Thus, we need to
consider altemati ve strategies to combat the overuse of antimalarials
in low endemic areas. These could include more targeted surveil-
lance during the high transmission season only, or the use of an
affordable dipstick. These are not mutually exclusive options and
could be used in combination.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western coun-
tries and in the Middle East. They die without their contributions to our
country being acknowledged,

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about 500
to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph should
accompany the obituary.

-Editor


