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Abstract

Introduction: Malariais a major health threat in India. Many statesudirig Guarat reported local
and focal outbreaks of malaria from 1997 to 2 A defence establishment located in western pe
India suffered from an epidemic of BT malaria in020 which was confirmeby epidemiological
investigation.

Material and methods: An outbreak of malaria occurred in a closed defeceenpus wa
investigated by an epidemiologist and was confirag@n epidemic. Measures advised for introl
and further prevention wergrictly implemented to control it. The study issbd on the reporte
information and data collected at the time of itigzdion

Results: In a population of 4832 in a closed campus, 36&swere reported with high slid
positivity rate of 27.07 peroé and overall API of 75.12 per thousand populaidrhe incidence we
relatively hgher among the children bel 16 years with a very high API of 156.43 i-11 years’ age
group. High spleen rate and infant parasite rat&firoed the local transmissicof malaria. An
excessive breeding of vector was noticed as septeds

Discussion: The campus suffered from BT malaria epidemic wignyvhigh APl among youngt
population of school going children mainly duedodl transmission caused by An. stepli. Vectoe
was found breeding heavily in pools, ditches, ogathtanks and static tanks. The epidemic res
due to insincere efforts in implementing -malaria activities.

Conclusion: The epidemic affected all age groups with a very highidence inpre-school and
school going children especial-11 years’ age group. Lack of amtialaria activities, uncontrolle
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breeding of anopheles in the campus, delay in disignand treatment, poor reporting, record
maintenance and follow up of the cases were theesaof the epidemic. It was effectively controlled
by implementing measures of control suggested éygidemiologist.

Key words

Malaria epidemic, Malaria in children, Investigati@f malaria outbreak, API, Malaria control
measures.

Introduction submit a report and advise the measures for

Malaria is a major public health threat in IndigPrévention and control of malaria in the region.
with a very large number of cases occurring idhe team investigated the rise in number of the
many of its states. About 27 percent of India’S3S€S and declared it as an epidemic of malaria
population lives in malaria high transmissiofnd advised measures for its control and
area with more than 1 case per thousarfyevention. Investigation revealed a significantly
population [1]. Realising the situation of very high incidence of malar!a initially among the
large number of cases (75 million cases and od§fence employees which later affected the

million deaths) annually in post independent2Mily members with a very high number of

period, National Malaria Control Programmet@S€s among the preschool and school going
ildren. The team confirmed it as an epidemic

was launched by the government in the yezﬁh . _ .
1953. The programme was implemented witRf Benign Tertian (BT) malaria caused due to
major strategy of indoor residual spraying witHoc@l transmission of Plasmodium vivax by
DDT and was proved to be a great success 4f'Pheles stephensi. The —measures for
controlling malaria. Encouraged with the result§r€vention and control advised by the team were
the programme was changed to National Malargfrictly implemented by the authorities and the
Eradication Programme in the year 1958. In it§Pidemic was controlied successfully. ~The
initial years the eradication programme was s3-'99ested measures were implemented in other
effective that the number was brought down tgefence establishments of the region also to
just 0.1 million cases with no death in 1965. BUprevent occurrence of any similar outbreak.

there had been resurgence of the malaria with 6.4

million cases in the year 1976. This happendfaterial and methods

due to operational, administrative and teCth%istrict Bhuj located in Kutch area of the Gujarat

shortcomings in the programme [2, 3, State is the westernmost part of India with a high

Presently the activities undertaken to controén demicity of malaria. The area witnessed an

malaria are based on the strategy followed by t%%rthquake on the Republic Day i.e. 26 January

Modified P(Ijan ofNOpera'Itlc\)/rl (Iauné:hed |r|13'1977)2001' with vast devastating effects, leaving over
?:OW nlamPe as atlonT\IV;S?Fr) or:e g ':ease_L‘cS,GOO persons dead, more than 150,000 of them
onto rogramme  ( )- N omeless and an economic loss of about Rs.

establishment in the Kutch area of Gujarat stal®, 500 crores [5]. Urban locality of Bhuj is an

witnessed an alarming rise in the number Oéndemic malaria region where cases keep

cases of malaria among the defence employeesdgcurring throughout the year with peak spurts in

a closed hcamﬁus '26th(3 yearzsc())105 a?f a resu1l_t e months between September to December due
post-earthquake - ( an ) effects. P}% rise in humidity and fall in temperature

higher formation of the area was informed b¥avouring multiplication  of the  vector

Ir?ca(; Zutgormes ab.out (;h? mmdeni.j A_ tlear_qiarthquake and its after effects created rise in
cade y a senior defence epidemio og'?ﬁlmber of water bodies and water collection in

accom.p.amed by local admmlstrat!ve and mec“C%Irtificial pools which were created to store water
authorities was deputed to look into the matter,
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for construction and renovation work at most oépidemic was successfully controlled by strictly
the places. These were left as such even after ihgplementing the advised anti-malarial activities.
work was over without demolishing, hence

became potential breeding places for anophel@€nfirmation of the epidemic of malaria
mosquitoes. These water collections were foundedical records of defence employees available
as the main cause of rise in the number of casats the local section hospital were analysed to
during post-earthquake period which continuedssess the problem of rise in the number of
afterwards also till 2006. In recent past, malarimalaria cases. Data was also collected from
epidemics have been reported from 1994-200tearest defence referral centre (Military
with large number of cases and many death$ospital) and District Malaria Centre. A
from the states of Rajasthan, Gujrat, Goa, Wesbmparison of the cases occurred in the study
Bengal, Karnataka, Haryana and Manipur [2Jarea, other defence establishments and rural and
There had been a sudden rise in the number wfban localities of the civil area was as pable
malaria cases in the year 2005 inside the campud. It is evident that API of different areas in
with a report of more than 30 cases amongast three years was in the range between 2.18 to
defence employees in a short span of thrée.45 percent which makes the area as a high
months from May to July. Occurrence of thesenalaria endemic region. In the study area
cases was considered as an outbreak by tbecurrence of 31 cases among employees in a
authorities at higher formation to take decision tepan of three months from May to July, with an
control this abnormal rise of malaria cases. APl of 61.39 per thousand per year was
team comprising of a senior epidemiologist asonsidered as an outbreak. By the end of year
head of the team and other members from relatéteir number increased to 70 as it is evident as
departments was deputed to investigate, subrnpér Table - 2 and Figure - 1. Out of total 70
the report and later on monitor thecases, 67 were of BT type of malaria and a small
implementation of the suggested measures ¢ontribution of 3 cases was of MT malaria. Since
control the disease. A preliminary report washe record was maintained only in respect of
submitted in a week by the team followed by theervice employees the data of their families could
final report at the end of four weeks. Preliminaryiot be made available for the past years.
report confirmed the rise in number of cases asowever, the recent information in respect to the
an epidemic of malaria due to local transmissioffiamilies including children was recovered from
Since the epidemic continued during the periolhb investigation, OPD and IPD records. This
of investigation, measures suggested idata was analysed to work out the epidemiology
preliminary report were implemented undepf malaria and evaluate the extent of the disease
guidance of the team for its effective control. Tha the family members.

Table - I Comparison of malaria cases among employees iaréee under study and outside the
campus.

Locality Approximate | Malaria cases and API in the region
population 2003 2004 2005
Cases API Cases| API Caseg API
Area under study 2,085 12 5.75 10 4.79 70 33.
Other defence areas in the region* 28,500 150 5.46141 4.94 167 5.85
Civil area (urban) 1,35,000 339 2.51 437 3.23 294 .182
Civil area (rural) 2,25,000 2802 12.45 2342 10411471 | 5.1

*There are several small defence units locatechénarea reporting to local Military Hospital for
their medical needs.
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Table - 2 Year wise malaria cases amongdlypes of malaria

employees. Out of two prevalent types of malaria in the
region, Benign Tertian (BT) malaria caused by
Year | BT MT Total | API Pl. vivax was predominant as compared to
2000 11 1 12 5.75 Malignant Tertian (MT) caused by PIL
falciparum. Only service employees suffered
2001 65 15 80 38.36 from MT malaria. Out of 70 employees only 3
2002 13 3 16 7.67 persons were found to have MT malaria rest 67
2003 11 1 12 575 of them showed presence of BT malaria making
a ratio of 1:22.3 in favour of BT malaria. All
2004 | 9 1 10 4.79 persons in other categories were detected to have
2005 67 3 70 33.57 only BT malaria in their slides.
2006 15 2 17 8.15 Overall incidence of malaria

In the total population of 4832, there were 363

Figure - 1. Category wise distribution of the persons who suffered from malaria as confirmed

population. by blood slide making an overall APl of 75.12
per thousandTable - 3. Out of the population
Population of more than 16 years of age (formed by adults
6000 174832 and late adolescents), 190 were found positive
4000 ® Population | for malaria on blood examination with an API of
2000 2085 10731408 55.4 per thousand as compared to the children
l ] . 280 36 below 16 years with a very high API of 122.86
0 ' ' ' ———— per thousand. Defence employees suffered least
& o s&" s**" @“’ éé‘”" with an API of 33.57 followed by wives and
& &é‘b &é‘q ¢ parents with APl of 82.11 and 83.33 per
& & thousand respectively.
Results Malaria in children
Following were the results of the IN the child population of below 16 years who

suffered from malaria with APl of 122.86,
maximum APl of 156.43 per thousand was

Demographic profile of the study population observed in children of thg age group of 6-10
Out of the total 4832 population of the residentiaf¢ars followed by 137.20 in age group of 1-5
complex there were 2085 defence employees algars and 108.11 in the infants. Age group 11-16
2747 family members. Out of the familyYears had an API of 78.02 which was least in the

members 1023 were wives of the employees fpildren. Sex wise a significant difference was
parents and 1688 were the children of thBoticed in the age groups of infants and the age
employees. 1408 of the children were below 18/0UP Of 6-10 yearsT@ble - 4. In infants males

years and rest 280 were of the age above ggffered three times more while in 6-10 years age
years. Figure - 1) Share of below 16 years9rouP females suffered more than the males with

sheir numbers being 41 and 38 respectively.

epidemiological investigation of the outbreak.

children in total population was 1408 out of 483

making it to 29.14 percent while rest 3424 of

them were above the age of 16 years contributir%’fljarter‘wise distributi_on of malaria cases
to 70.86 percent. The number of cases increased gradually from 24

cases in first quarter to 73 and 152 cases'in 2
and 3 quarter respectively Table - 3.
Thereafter there was decline in the number of

Page 19



Dixit J, Dixit AK, Yadav Y. A retrospective studyf malaria outbreak in children of a defence esgdinlient in Gujarat State
of India. IAIM, 2015; 2(7): 16-24.

cases to 114 in"Mquarter. Peak API of 127.48living outside the campus, hence were not
was observed in"3quarter of the year. Month reflected in counting of the cases. Out of all
wise maximum number of cases 66 occurred icases, one case had mixed infection of MT and
the month of September. BT, two had MT and rest 360 were BT cases.

Overall API calculated for total population was
Measurements of malaria 75.12 per thousand populations. API in different
Annual blood examination rate (ABER) categories was 33.57 for service employees,
In all 1175 slides of the fever cases wer82.11 for lady wives and 122.86 for the children.
prepared and examined for malaria parasite @ut of the children below 16 years, distribution
total population of 4832 giving an ABER ofof disease was maximum in 6-10 years age group
36.93 percent. Out of the total 1408 childremwvith APl 156.43, followed by 137.20 in age
below 16 years of age 546 slides were prepargdoup of 1-5 years, 108.11 in infants and 78.02 in
and examined at the rate of 39.05 percent [6, the age group of 11-15 yearBiqure — 2
8].

Spleen rate considered as aeliable index of
Annual parasite incidence (API): Defined as measurement of malaria of the pre eradication
number of blood smear positive cases para was calculated in the age group of 2-5 years
thousand population per year [6], APl wag7]. Out of 287 children who reported as case of
calculated as 75.12 per thousand population (3&ver or for follow up, all were examined for the
cases in the population of 4832) in presergnlargement of spleen. 3 children were found to
epidemic. Although 434 slides were founchave enlarged spleen by 2-5 cm. The spleen rate
positive during the year, these belonged to onig worked out to be 1.04 percent.
363 cases who were asked to undergo blood

examination test every time on reporting as fevgpfant parasite rate: It is the percentage of
cases. Out of these cases 311 were detecigdod slides of infants reported as positive out of
positive once, 44 were shown positive twice, | slides examined [7, 8Dut of all 37 infants, 9
had their slides positive three times, while 3eveloped fever and their blood smear slides
cases were detected to have their four slidgfere made. 4 of them were found positive with
positive. 8 cases were other than defence persqiginfant parasite rate of 10.81 percent.

Table — 3 Quarter-wise distribution of malaria cases in didfg categories.

Category of the[Malaria cases (and API) in different quarters ofthe year Total cases
persons Q1 Q2 Q3 Q4
Employees 8 (15.34) 22 (42.21) 22(42.21) 18(34.53) 70(33.57)
Family members -- 51 130 96 293
Wives 1(3.91 17 (66.47) 40 (156.40) | 26 (101.66)| 84 (82.11
Parents -- -- 02 (222.22) | 01(111.11) | 03(83.33)
Children <16 yrs (12 (34.09 28 (79.54) 74 (210.22) | 59 (167.61)| 173 (122.86)
Children > 16 yrs 3 (43.01 6 (86.02) 14 (200.72) | 10(143.37)| 33(118.0%)
Total 24 (19.86) 73(60.43) 152 (127.48) [114(94.37) |[363(75.12)
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Table - 4 Category and age-wise cases and API of malaria.

Category Age wise malaria cases and API in different categes
0-12 |1-5 |6-10 |11-15|16-20| 21-30| 31-40| Above |[Total API
months | years | years | years | years | years | years | 40 yrs
Employees -- -- 4 26 25 15 |70 33.57
Wives -- -- - - 40 42 02 84 82.11
Children below 16 04 52 79 38 173 |122.86
Yrs
a. Sons 03 28 38 21 90 123.12
b. Daughters| 01 24 41 17 83 122.59
Children above 16 32 01 33 117.86
Yrs
a. Sons 17 17 118.0%
b. Daughters 15 0 16 117.64
Parents cases of -- -- - - -- 03 03 83.33
malaria
Alll cases 04 52 79 38 36 67 67 20 363 75.1p
Total population 37 37¢ B0t 487 40C 1087 (1341 [B9e 483z |N/A
API 108.11 | 137.20156.4378.02| 90.00, 61.63 49.96 33.55| N/A| N/A

Figure — 2 Bar diagram showing Annual Parasite Incidence fieidint categories.
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Review of anti-malaria activities of the Survey of the breeding places

campus On conducting survey of the area to look for
On reviewing the anti-malarial activities onbreeding of the mosquitoes several pockets of
ground and from existing records maintained &fesh water collection were found inside and in
section hospital, following reasons weréurrounding areas of the campus showing

identified as the responsible factors of théresence of larvae. Two of the static tanks in
epidemic. vicinity of residential area were found to have

very heavy breeding of anopheles. Static tanks
are open underground concrete tanks to keep
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reserve water for use mostly at the time of firemore than the normal expectancy in the year
fighting [4]. On making an aerial survey of the2005 and thus occurrence of large number of
area it was found that about 20 percent of thmases was declared as an epidemic of Benign
overhead tanks were lying open due to missinfertian (vivax) malaria transmitted by An.
covers. On examination of 50 such OHTs, sevestephensi. The quarter wise distribution of the
of them were found to have breeding. Theseases Table - 3 showed that the rise in the
tanks were having stagnant water due to its nonumber of cases began in the first quarter of the
use as the residents were out of the station fgear which increased in second and reached its
more than a week. A joint survey on the requepeak in & quarter of the year and showing a
of the station authorities was conductedecline thereafter.
separately by the District Malaria Officer in the
area with his team who concluded with th&ise in the number of cases in surrounding
remarks of local breeding of Anopheles stephenigicalities
in the area. This is considered to be primaryocal area is a high endemic zone where the
urban vector in large parts of the country [2].  trend in past four years had been on the declining
side. This is similar to the national trend as
Anti-larval activities reported API has been gradually declining in

As per defence directive, all houses anthdia from 3.29 in 1095 to 1.10 in 2011 [9]. The
buildings are required to be sprayed twice in keporting system in civil localities is not reliabl
year with malathion or Baygon. To carry oufS most of the serious cases report to the private
spraying and anti-larval work, the localPractitioners for treatment and are not registered
authorities were required to appoint and provid&ith the reporting medical authorities [9]. This
17 workers to the medical establishment namé@a@ds to under reporting of the cases. On the
as Anti-malaria lascars (AMLs) [6]. In place ofother hand in defence establishments all the
17 of them, only five were employed to carry ougervice personnel are compulsorily required to
this work. As a result regular spraying activitie$@ke treatment from the defence medical
were not conducted as per directive. In additio§stablishments, therefore there is hundred
at several occasions there was non availability 8€rcent reporting of the cases. Although there
transport to carry out these activities in distarftad been, rise in number of cases among
parts of the station. Shortage of commonly usedinPloyees in other defence establishments who
hygiene chemicals for spraying such a¥ere treated at the same defence hospital, the
Malathion, ~Baygon  (propoxur), Baytexnumber was comparatively very high in the area
(phenthion) and Abate (temphos) also played ké:g study. The API at these establishments was
role in increase in the number of mosquitoes. 9-85 and 33.57 per thousand populations
respectively Table - 3.
Personal protective measures
In warm and humid climate of the area, residentd€asurements of malaria epidemic
are not in practice of using the mosquito net§he community as a whole living in the closed
despite repeated instructions and heal@Mpus was affected by the epidemic of malaria

education given by the authorities. However, fopcluding both sexes and all the age groups.

deltamethrine impregnated nets regularly. to be very high as compared to the national
average of 1.68 per thousand during the period of
Discussion epidemic [2]. Children, lady wives and young

adults suffered more than adult males. Lady

wives outclassed their male counterparts with
From the results as per Tables 1, 2, 3 and 4 itAq;, 82.11 mainly due to strict use of

evident that the rise in number of cases was faéltamethrine impregnated nets by the

Epidemic of Benign Tertian Malaria
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bachelor/forced bachelor employees in the singlefants (APl of 108.11) is a definite indication of

accommaodation. local transmission and high number of cases
among children (APl 122.86) and house wives
Malaria in children (82.11) indicates a vigorous local transmission in

Number of infants and the older children of théhe campus. Although the cases occurred
age group above 16 years were comparativellgroughout the year, the highest incidence was
less in the campus. This was because most of thieserved in the months of?3uarter i.e July,
personnel prefer their wives to go to the homaAugust and September which is in accordance
town for delivery and after care of the new bornwith the seasonal variation mentioned in the
Older children above 16 years were less as théterature [2, 3, 6].

go out to live in hostel for their higher studies.

Children below 16 years of age suffered fronConclusion

malaria at a higher API of 122.86 per thousarffi;ich area of Gujrat in post earthquake period
populations as compared :[0 API of 90.0 in thga5 opserved as a high endemic zone of malaria
children of above 16 years’ age. Out of differenf;i, an average range of API between 2-10 per

age groups, the category of 6-10 years hago,sand population per year with a higher
highest API of 156.43 as is evident from Table-3cigence in rural areas. A closed defence

This may be attributed to their outdoor activity OEampus of the region had an epidemic of BT
playing in the parks in the evening hours as thi§jaria with a very high API of 75.12 per

age group was found most active in the groundsysand populations in the year 2005. The API
and parks. Other groups were affected accordifigy eq out for different categories was 33.57 for
to their exposure in the parks. Even infants didapyice employees, 82.11 for women and 122.03
not escape the infection reflecting on the indog, ihe children. Out of the children, age group 6-
transmission. A higher number of cases among years was affected most due to their outdoor

girls was seen in the age group of 6-10 8g.jities of playing in the parks in the evening

compared to boys which might have been by, s A typical seasonal trend of maximum
chance as the difference was not

nanc _ was foundases of malaria was observed in post rainy
significant. In infants the sex wise difference Wagaason.  Main reasons of outbreak was the local
found significantly higher in females but theyansmission of the disease in the residential area
number of suffering infants was too small 1 the campus due to uncontrolled breeding of
comment on its occurrence. mosquitoes in fresh water collection pools, static
o _ tanks and stagnant overhead tanks. This was
Transmission of malaria added by insincere efforts of implementing of the
Most of the population living in the Closedstrategy of early detection and prompt of
campus belongs to distant places of the countpyaiment, failure of implementing anti-malarial
who keep visiting their native places at least oncg.iiities and ignoring of personal protective
in a year. Barring a few imported cases, most gfaaqres. On implementing the control measures

the cases contracted infection locally at theyicity with proper vigilance and multidiscipline
station. In the beginning months of epidemic, thgpproach, the epidemic was brought under
cases might have contracted infection fromyqrq in a period of about 4 months.

outside but the large number of cases in
§ubs§quent mqnths is indicative of heavheferences
infection load in the campus due to locad _
transmission. Large number of breeding places of 1. WHO (2008): World Malaria Report,
anopheles, lacking anti-malarial activities and 2008.

half-hearted efforts in early detection and prompt 2. Sunder .Lal, e.:t' al.t Tex.tt.)ook of
treatment were the main causes of local Community Medicine, 4 edition, CBS
transmission of the disease. Presence of MP in
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