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From 1946 to 1930, Sardinia was the
gite of an island-wide experiment aimed
at attempling to eradicate the indigenous
malaria veetor, Anopheles L lebranelios
Falleroni. It was a Jeint undertaking
participated in by the Talian Govern-
neent gl The Rockefeller Foundation,
and largely financed by UNHRA and
ECA funds. Responsibility lor earry-
ing out the project was delegatad to a
piara-rovernmental oroanization known
a5 ERLAAS (Ente Repionale per la
Lotta Anti-Anofelicain HSardegna). The
ERLAAS project, coneeived as a result
of, and patterned after, the Adwopheles
gambiae eradication programs in Brazil
and Heypt, was planned around the use
of the then new chemical, DDT. At
the end of 1930, with eradication still
not achieved (althourh seeminely lanta-
lizingly elose), the decision was made to
cease activities and the projeet offieially
clozed on July 15, 1951,

Anopheles labranchice was not eradi-
eated, but this formerly dominant aneph-
eline has been reduced to a few small
seatiered populations. Few insccts have
been subjeeted to an onslaught as in.
tensive and persisting asg has A, labraneh-
fae. Evidence obtained during the sum-
mer of 1952, which iz discussed n &
separvate paper (1), sngmests that the
campalrn may have left a residual popu-

1 The stadies and ohservations on which this
paper is based were conductad with the support
and under the anspices of the Division of Madi-
cing and Tublic Health of The Rockefeller
Foundation with the eooperation of the Ttalian
Government and the Government of the Autona-
mous Tegion of Sardinia.

lation ol this mosgquito which differs
biologically from that of pre-ERLAAS
davs., The early phases of the project
are deseribed in a progress report by
Logan (2) and the complete story of
ERLAAS is the subject of a final report
by Logan et al. (3). The present paper
reviews the 1050 achievements and what
has oceurred during the first two post-
ERLAAS years (1951-1952) ; presenta-
tion of the entomologieal datn will pre.
ecde diseussion of the malaria statistics,

A Erromonosy
The 1050 zeason

By October of 1950, when the final
ERLAAS seouting  operations  were
terminated, Anopheles labresehios had
been found in 151 of the 5,229 adminis-
trative sectors into which the island had
been divided, (A scetor eomprised the
amonnt of Iand which one larvieider
conld eover in a weel; the mean size was
about 4.6 sq. km.). Ninety-five per cent
of the collections were in areas which
had been subject fo eradieation treat-
ment the previous year. The prineipal
pericd of seouting had covered the 4
months of June through September.
Diring that time an averare of 1,471
men per month  (range 662 to 2,087
men} were looking for adulls or larvae.
Beonling results were as follows:

Larval inspections 2,214 £00
Adult inapections 178,359
A, labranchias Iarval ecollections 420

A. labranchiae adult eollectioms 11
A, labranchias larval specimena 1,879
A, lalranchioge adult specimens 25

An. T Hye, 1554, Voo, 60; 37-01
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OUn the average, it had taken approxi-
mately 00 man-days of effort to find an
A. labranchige breeding place and ahout
1,102 man-days to identify a positive
sector, Dradication zones, totaling 125
Cand averaging 13 sectors per zone, had
been established and subjected to in-
secticidal action for a mean period of
10 eonzeeutive weeks (range 4 to 21
weeks),

The 1931 season

Two programs operated in 1951, That
of the national government was spon-
sored by the Alto Commissiariate all-
Tgiene e Sanitd Pubbliea and directed
by the 3 provineial health officers. It
was directed solely arainst adult mos-
guitees through DDT residual spraying
measures, but because of an inadequate
budget, fell far short of completion, The
second program, created by the Bardinian
regional government and nnder the su-
pervision of the Assessore all'Tziene,
Sanitd e Pobblica Istruzione, was a con-
tinuation of an TRLAAS-like program ;
it consisted of scouting and the estab-
lishment of larvicide-treatment zones
(using DDT and Paris preen) whenever
A lnbranchioe was found,

Begional scouting aclivities eneom-
passed the period from May to Oetober
and mvelved a maximum of 380 men.
During this time A, lebranchice was
found in 86 sectors, over 90 per cent of
which had been freated the previous
wear. The bulk of the collections were
made in the northeastern part of the
igland (figure 1), Seventern adults
{Anopheles maculipennis group) were
eolleoted (all from the Villarios area in
the southwest) and the nuombers of
Larvae remained small, In 309 collec-
tions there were 1,110 larvae repre-
sented, miving a mean of about 4 larvae
per colleetion and about 13 larvae per
positive sector.

SARDINIA .
1951 50

Tigure 1. Location of sectora positive for
Anopkeles labranchiae in 1951,

Collections of single larval specimens
were again encountered (there had been
22 in 1930}, and 17 per cent of the posi-
tive gectors were thus represented. In
1851 it {ook approximately 139 man-
days to locate an A, lebrasnchine breed-
ing place and 495 to establish a positive
seetor. Thus it would appear that the
specles was easler to find than in the
previous year. Nevertheless it was per-
sisling in minimal numbers and in areas
previously infested,

The numbers of immature stages and
aduliz identified by species in 1951 are
sumnarized in table 1,

The 1852 season

The twe agencies mentioned in the
previous section continued to operate in
1952, However, it was only the regional
organizgation, now ealled the Centro Re-
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Tarne 1

MNumbers of specimens of anephelings by apesies
cotlecfed dn 1851

Tarvan Ardulis
Anopkeles zpecies ;

Namber :-Eirt MNumber, je;rl:.
e 221,311 7 | 158 4
alperiensis 103,758 | 32 11 £
mdrierd LE3S | <1 L |
labronchine Lin | =1 17* 9
hispaniole 957 | =1 1] ]
Taotals B2, 060 a9 | 187 a4

* dnopheles moculipennds group, probably AL
Inbrianchias.

ionale Anti-Insetti, which functioned
gontinuously. The residual spraying
program sponsored by the central gov-
ernment through the agency of the pro-
vineial health officers, did not get under
wiy until late in the season and was
very restricied in scope through lack of
funds.

The regional organization and pro-
oram was as follows, The udget was
roughly $700,000, of which about 33 per
cent was earmarked for scouting, 31 per
cent for larvielding and residoal spray-
ing (personnel and insectieides), 11 per
cent for administrative salaries, 10 per
cent for transportation and supplies, 3
per eent for rent and building mainte-
nanee, and 10 per cenl for contingencics.

The island was divided into 4 zones
{each under a medical officer) and 13
oronps (headed by former ERLAAS
personnel)  (Tigure 2}, The former
ERLAAS units of Distriet and Heetor
remained within the framework of the
group. Rach group had a varying nun-
ber of seoutinge squads (depending upon
the suspected A, labrasnchice potential
of the area’, the averagse heing 7 squads,
each composed of abouf 6 experienced
men. On the basis of presumed A. fo-

brownchige incidence, the countryside was
divided into A areas {(suspected as being
positive; roughly 20 per cent of the total
sectors), B aveas {(doubtfully positive;
raushly 25 per cent of the sectors) and
(! areas (presumably negative; roughly
33 per cent of the sectors). Beouts in
A areas were assigmed on the basis of
1 per & sectors (said to represent a 12-
day eyele for a theoretical complete cov-
erase of all posszible breeding places) ;
in B areas, 1 seout per 7 seclors (3- to
S-week eyele); and in C areas, 1 per 30
sectors (Z2-month ewele in valleys and
one inspection only in the higher moun-
tains}. There was employed o maximum
of 606 scouts, plus 124 chief scouts, giv-
ing a total of 730 seouting elements {by
pomparison there were 380 scouis In
1951 and 2,000 to 3,000 zeouts during
the BERLAAS periad).

The campaign slarted with the DDT

SARDINIA
1952

GrouRs

Palaw

. Clbia
Temnpia
Qzieri
Sasoari
Alghens
Maocomernr
Qrooel
Tortoll
Tonana

. Serorhbi

. Geistans
13 Tglesias
14, Coglinei
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._.
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=
=

¢ Lobranchiae
¢ Sacharowvi

Fisure 2. Group subdivisions and loeation
of seelore positive for dnopheles labranolios
and A socfiorowd in 1352,
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residual spraying of all man-made strae-
tures and grottoes in the A areas during
the period February 18 fo March 31,
These areas were lareely along the north
eoast, but thers were a few on the south
and east coasts as well, The insecticide,
a ) per cent emulsion concentrate of
DIV, was diluted to 5 per cent and
applicd at an estimated 2 grams of DDT
per sguare meter.

Seonting in A areas started during
the second week of April and eontinned
until Oetober 31, in B areas from late
April to October 15, and in C areas
from June throush September,

Larvieiding in the eradicalion zones
was done with tuel oil containing 1 per
eent Triton X-100. No DDT was tn-
cluded. This waz apparently an econ.
omy measure, Dosaoe was reportad to
be 20 to 25 gallons per acre. In certain
instanees Paris green was utilized where
farmers ohjeclted to the use of oxeessive
ameonnts of ofl In animal water holes,

A general summary of the resulis of
the 1952 program follows. Seouting op-
erations coversd the period from April

Tanim 2

Mon-days  of seowting by Zawesk  perdods In
Bordindo during 1952

Thvi-waek poriod Mnn-drys
April 6-19 3076
April 20-May 3 4,801
May 4-17 8,01l
May 18-31 o,7Tv
June 1-14 {350
June 15-28 CRIL
June 20-July 12 F e ]
July 15326 7500
Julv 27-Augrnst 9 7.819
August 10-23 7ada
Angust B4-Hept, 6 704
Sept. 720 0,80
Sept. 21-Oct. 4 4,100
et 518 3,434
Oot, 19-Nov. 1 2,689

Totals RO 064

T to the end of October. The lrst per-
sonnel reduetions oecurred during the
last 10 days of Beptember, at a time
when the rains began, In the final 7
weels, the mean weekly scouting foroe
was only about 45 per cent of what it
had been during the previeuns 7 weeks
(1,736 man-dayvs as compared with 3,573
man-days per week), Man-days of
seouting by 2-week periods are summar-
ized in table 2

All sectors in the island were
spected at least onee, and 1,TH) sectors
{34 per cent of the total) received only
one inspection.  The maximum number
of sector inspections was 21 {ome scctor
onlyl, The mean number of sector in-
spections for the island as & whole was
4, For the &4 (‘‘dangerous’’) areas it
was O but shonld have been closer to
15 as oviginally planned (only 6 per cent
were 5o inspeeted) ; for the B (*deoubt-
ful®™) areas it was 5 when it should have
been between 5 and 8; and for the C
{“"presumed negative’') areas the figure
was about 2, as planned, ;

The first A, ledraneliocs eollection (a
single fivst instar larva) was made April
8 and when the last specimen was found
(October 147, 161 eolleetions represent-
ing 397 larvae and pupae had been made
in 64 sectors (fizure 2).

A new development appeared this year
with the finding of Anapheles sacharov,
another malaria veetor of the A, maculi-
pennts complex, in 11 seclors (helween
MMay 24 and July 22) representing 6
distinet localities in the northern part
of the island (fgure 2). Identification
wias based on the number of antepalmate
hair branches of the fourth and fifth
abdominal seorments of the larvae ag well
as eggps recovered from the mnatural
breeding place.  Thirtynine eollections,
reprezenting 160 larvae and pupae, were
made, A, secharovt had not been found
during the entire period of ERLAAS

in-



ANOFHELISM AND MALARIA IN SARDINIA IN 1951 amp 1952 41
Tasie 3
Anopheles labranchive-posilive secfors and collztions by monthe frome 1950 o 1052%
Mamber of aectors Mumnbar of collsstions
}ri'.'ll'l tl.l. e - - S
1500F 1A 1132 | 1050 1951 1952
April 0 — T i} - 1
Moay 1] ] 501y 7 0 32
June T 0 18 (Z) 116 0 Hy (17)
Julv At 23 29 (8 200 115 102 (200
Angust 20 26 1 7T iR 1
Beptember i 23 & i 93 7
Cletober 1 10 9 i 23 13
Total 151 L6 75 (L1) | 420 A5 200 (389

* Imeluding the nnnber of A, sacharowi indieated in parentboses,
t These Bgures dilfer [rom those reported by Logan el al. (3} as zectors eepeatedly positive sre

exeluded.

ineluding the initial survey of 18446, and
this in the face of the Tact that over a
million anopheline larvae had been ex-
amined during these 6 vears and a con-
stant lookout kept for ifs presence, The
species had been reported from the
island some wears previously but was
apparently present at that time in very
small numbers, and was restricted in
its distribution (3); it is known from
Corsiea where 1t 1s not unesmmon.
Congidering then A lebroselice and
A. sacharevi together, the tolal number
of seetors positive for known effective
vecior species in 1952 was 75, of these,
one of the A lebranchioe sectors s
counted twice as it was again positive
in Oetober after 17 weeks, All fold,
there were 757 larvae in the 200 collee-
tions made, These firures represent a
mean of about 4 larvae per colleciion
and aboat 10 per positive sector, results
egzentinlly similar to thosze of 1951,
Beouting rvesults by months for the 3-
vear period 1950-1952 are swmmarized
in table 3 (data for 1952 include A.
socharotd). The virlual absence of Au-
gust collections in 1952 is noteworthy,
There was a drop of 602 man-days dur-

ing the week August 10 to 16, but other
than this, seouling remained at a high
level throuweh the second weelk of Sep-
tenther,  In gencral, the mesn number
af man-days required to establish the
presence of & vector speeles in a sector
was about 1,185 (compare with this the
figares of 1,102 and 498 for 1950 and
1951, respeetively),  Possibly the 4.
labvanchine population was in reality
more or less at a standstill rather than
inereasing as sugrested by the 1951 fig-
ures. However, the lack of sufficient in-
formation hardly warrants hazarding
such an opinion,

Sectors positive by scouting area were
as follows:

Pusitive seclors

Boouling area [rwwshery  Cper cont)
A (dangerons) 15 %4
Ii {donbtful) a2 20
7 {presumed 3 i

nepgative)

Totals Ta 106

The distribution of positive sectors in
relation o scouting areas is of interest
in evaluating the inecidence of A. la-
branchine. The finding of the species in
areas expected to be negative is sig-
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nifieant when one considers the small
number of inspections made in these
areas. We know from cxperience that
only through repeated Inspections may
one hope to uncover the extent of A,
tebranchice breeding when the species’
numbers have been reduced to the pres-
ent. low level, For example, in 1950
about 50 per cent of the 151 A, la-
branchige-positive sectors were found
during the first {wo inspections and T8

per cent in 3 inspections; the remaining
22 per cent required from 4 to 9 visits
before A, lebrowchice was Tound {this
with a seouting force of elose 1o 2,000
men). The diffienlties assoeiated with
this tvpe of scouting are more fully dis-
eussed by Trapido (4],

The bias i the 1952 seounling effort,
as indieated in the disenssion regarding
the assipnment of scouts, takes on sig-
nificance when seouting output iz ana-
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Tanne £

Seowfing infenaily by group relafed fo frequency of
Anapheles labranchise- and A sacharovi-
postiive seclors an J842

[ |

Gron ahably | I\__1||:1'|J_!!:- . . Nun:t:_lar
adegluiely © | RS- | Sropeadey |

| sechars seolors
1. Palan 2 | . Cagliari 12
& Tempio 5 | 10 Tglesiasz 12
3 Villzputaa 11 | 11, Torteli 1
4. Bussard a 12, Orosel o
S, Ohgieri L] 13, Oristana 0
6. Macomer G 14. Benorbi ]
7. Alrhera 12 15. Tongra | 0
g Olbia 0

Iyzed by regional group. The indices
obtained relate area to man-days of
scouting by 2-week perieds. These are
ghown in figure 3, with Tonara, a moun-
tain group, with the smallest scouting
foree, used ag a baseline for comparison ;
the period covered 13 from April T 1o
HBeptember 13, The groups are arranged
m order from north to south, It will be
noted that, with the exception of Villa-
putzu, all the southern groups had com-
paratively weak scouting forees,
Considering the fizure of 30 man-days
of seouting per 100 szgquare kilomeiers
per 2 weeks as the very minimum foree
necessary  to be reasonably  effeetive
{thiz means about one man per 3 square
kilometers per day), and comparing
geonling intensity with A. labronchioe
positives in the various groups, one gels
a elearer picturs of the actnal status of
the species in a particular group. This
has been done in table 4, where groups
are listed in decreastng order of scouting
infensity with the total number of A,
lafranchioe and A, secharovi scetors in
each, Groups helow Olbia are consid-
ered to have had inadequoate seounting
{legs than 30 man-days per 100 square
kilometers per 2-week periods). The
table shows that A. labranchice was

easier to find in Cagliarl and Ielesias
than in the northern sroups (possibly be-
cause of greater anti-anopheline activily
in the neorth in 19513, and that the neca-
tive findings in Oristano, Semorbi, and
Tonara are particularly open to question.
It should be noted, however, that within
these 3 groups the typical A. labrasohice
habitats were subjected 1o intensive
sconting,

The actual numbers of immatore
stages of A, labrenchige found during
the 2 years are tabulated in table 5§
{ . secharovt were included in 19527,
The high incidenee of carly instars in the
eollections is noteworthy,

The experience of colleclions repre-
sented by single immature specimens,
which was one of the rather extracredi-
niry aspeets of the final slages of
ERLAAS, continued to manifest itself
in 1952, Of 75 seclors with either .
labremchiae or A. secharovi present, no
lesz than 22 (29 per cent of the total)
were represented by collections of indi-
vidual Iarvae. The frequency distribu-
tion of positive sectors by numbers of
immalure stages colleeted in 1851 and
1952 is summarized in fable 6 {4, secha-
rort ineluded in 1952), The diffieulties

TaA®RLE 5

Numbers of larvae omd pupee of Anopheles
labranchize and percenlage of lafad slages
in 1051 and 1952%

Number Por coat

Binge

1851 1452 1951 1452
15t instar 281 g 25 13
2nd instar 213 184 19 25
ard instar 277 239 23 30

4th instar 313 287 28 an
Pups 25 13 2 2
Totals | 1,110 ' 100

Tar | i

* 1052 inclades 4, soefaroe.
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inherent in larval seonting under pres-
ent Bardinian conditionz are demon-
gtrated by the fact that 56 and 62 per
cent of the positive seotors in 1951 and
1952, respectively, were baszed on eollee-
tions of 5 larvae or less.  The significance
of these fisures increases when one con-
siders that, following laboratory identi-
ficalion, every A. lnbranchics breeding
place as well as all others in the area
were immediately rechecked, prior to
larvieiding, to determine the cxtent of
the infestation,

While the distribution of Tnown A,
labvanehioe Tocl in 1952 followed the
pattern of former vears (e, reappear-
ance in the same areas}, there was a
shift in the coneentration of positive
areas this year as demonstrated in table
T (see also fiswres 1 and 23, While in
1950 and 1951 three-fourihs or mors af
the forl were in the north (with the bulk
of these in the northeasi), they were
aboul evenly distributed between the
north and south in 1952,

With the exception of two sectors in

Tane &

Fregueney  distribution of  seclors  posilive for
Ancpheles labranchine by numders of lereoe
and pupae collected dn 1351 and 1952%

Ier cont of total

Wumher of sectors poaitive seators

i 10511 10532 1651 Lih2

1 1d 22 17 ]
25 33 P a0 A3
ti-1{1 12 11 14 15
11-20 12 0 14 | iz
2154 b [ 10 | )
51-100 b 1 ! 1
101=-150 2 1 2 1
Totals a4 75 104 1]

* 1052 includes 4. snshioron,
f Two additional sectora positive for 3 adulta
anlv.

AITEEN, J. MATER AND H. TREAFPIDO

TanLe 7

Dstribtion of AL labranchise foct en the 3 pears,
IRG0-1852

Peecentage of positive seotom
Region of island S

1940 | 1951 1052
Martheast, k3 51 27
Morthwest 25 .= 25
Honrtboast 110 1 i
B lhowesl = 16 31
Totals L ] Lo

the upper Tirso valley of the north-cen-
tral part of the island, the 1952 positives
were again larecly near the coast. The
median distanes of foel from the sea was
2.6 kilometers in 1951 (range 0.005 fo
£1.8 kilometers) and 2.7 Lkilomelers in
1952 (range 0002 to 48 kilomelers),
A lebranchios generally was found at
lower altitudes in 1952, the median ele-
vation of foel being 19 meters (range
0.2 to 300 meters), as compared with 26
meters in 1931 (range 0.1 to 320 melers).
The spatial relationship of one A,
fabranchice breeding place with another
is of interest in showing the degree of
infestation of a partienlar area. In
1951, the median distance between
breeding  places 28 kilometers
(range (L1 to 30,8 kilometers) and to the
next negrest hreeding place 5 kilometers
(range 0.9 to 52 kilometers). In 1952
these fizures for the first 63 positives
were 4 {range 0.006 to 25 kilometers)
and 8.7 kilometers (range 0.9 to 47.6
kilometers), respectively, The median
distanee of the 1952 foei (first 63 posi-
tives only) to those of the previeus vear
was 3.8 Lilometers (range 0.01 to 31
kilometers). These data are unavailable
for the remaining 12 positives of 1952
and For 1951, '
In pre-BERLAAR days, 4. lnbranciioe
wag more or less uniformly distributed

Was
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Tarie 8

Diztances of Enown Anopheles labranchiae Lrepd-
ing places frowm wearest population centers,
Sordindn (1940-1558)

Muean Maximum

. distanne clistanoe
Y oonr {hi) (em )
10441 4 i2
10650 4 12
1851 4 12
1952% o 20

* 1052 includes A, saeharow.

throughout the island, breeding places
geenrring both near and within popula-
tion eenters as well as long distances
away from them. With the progress of
the campaign and the passage of time,
the specics has virtually disappeared
from the environs of villages and towns,
sﬁggusting that the residual population
may be essentinlly nondomestic.  Data
for the past 4 wyears showing the dis-
tances of known breeding places From
the nearvest population center are sum-
marized in table 8; those Lor 1952 refer
to the first 63 positive sectors only and
inelude A. sacharovi.

The numbers of anopheline larvae col-
leeted in 1952 are snmmarized according
to species in table 8. A, eleviger and A.
algeriensiz eontinued to dominate the

TapLy O

Numibers and percentages of anopheling loreas by
zpecies collealed in 1952 and comparsd with
prErious 2 years

eollections as they have since 1949, The
rapid inerease of the latter species dur-
ingr the past 2 yvears suggests that it was
invading habitats previously occupled
by A, labranchine but doing so at a
glower rate than A, elowiger, In faet,
many rivers (such as the Tirso, Temo,
Taloro, Araxisi, Floming Mannn, ete.)
which formerly were principally sup-
porting pepulations of A, lebranchice
are now producing large numbers of
A. eloviger and A. algeriensts, In the 4
cronps of Cagliari, Iglesias, Alghero,
and Sassari (and to a lesser extent Ori-
stane), A. algeriensis in 1952 was prac-
tically always by far the most abundant
anopheline collected (a complete rever-
sal of the cxpericnce of former years).
These are all lowlying coasial arveas
characterized by marshes and slusgish
rivers.

With regard to adults, 94 A, claviger
and 63 A, algertensie were collected by
regional seouts in 1952, Thev could find
no A, lebranchioe or A, sacharovi; how-
ever, one A labranchiae adult was found
by us during the eourse of a zpecial in-
vestigation in the Geremess valley (1),
The absence of adult collections of these
two veetor species may reflect in part

TanLe 10

Numibers of loreal anophelines (all spesies) collzcted
in retafion la man-days of scouling @
Sardinda, 1848-1052

e B Yearly percencsge
Anopkeles species af Japvne:

01952 ) yopo | 1es1 | 1953
claiper 442034 o Gf | AT
algeriensis | 311,738 | 5 | 32 | 40
marlery 13,158 1 =1 2
hispanzols 7208 | <1 o | cAd!
lobranchioe 507 <] <1 =<1
saeharovi L0 0 0| =]
plunihews 20 1 el 0| <1
Tuotals TTL024 | D9 LIE T}

|

e ———

HNumber of
Lnrvao

Mun-

Tear Feriod daya of
SELULIE P
Collected | man-
| dax
1945 | May 1-Aup_ 31 231 20,730 | 89.74
1947 | May 1-Aue. 21| 0300 BR660| U.52
1948 | Jan, 1-Dec 31 | 176,117 | 84,735 | D48
1949 | Jan, 1-Oct, 31 | 408,592 | 99,335 | 0.24
14950 | Mar, 1-Sept. 30| 166,486 | 701,450 | 4.21
1951 | May 7-0Oect. 20 | 42 8066 [ 528069 | 767
1952 | Apr. T-Chet. 31 | 89,064 (774924 | 8.70
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the lack of allenlion given to this phase
of seouting. On the other hand, in the
known positive area of Geremeas, where
intensive searches for adults by various
technigues (sheller inspections, noctur-
nal observations in pigsties and with
Shannon trap, vegetation and rodent
burrew smoking) were eondueted by us
on a rouline daily basis, only one adult
wis recoveread,

Further light is thrown on the effect
of the BRLAAS project on the insular
anopheline population by comparing the
total numbers of larvae collecled (all
species) to the smount of work expended
in the effort. Table 10 summarizes the
data for the 7 years 1946 throurh 1953
During the initial survey of 1946, the
capture rate was about 90 larvas per
man-day ol scouting. This fizure rap-
1dly diminished as eradication operations
got under way, The year 1943 was the
period of sland-wide larvieiding meas-
ures, but the full impact of this work
was not apparent until 1949 when a fig-
ure of (.24 larvae per man-day was ob-
tained.

The following wvesr, after the liftine
of island.wide larvieiding wmeasures,
there was a 20-fold inerease in larval
densities,  Subsequently, this inercase
has continued but at a much lower rate,
suggesting that larval populations of
speeies such as A, cloviger, in the ab-
senee of continued atirition, wers reach-
ing stabilization. The high larval den-
sities in the esrly years refer mainly Lo
A, labrawehice, and the fact that the
fiure in 1952 iz only one-tenth that of
1946 geems o be reasonable evidence of
the pre-eminent position of this species
in the pre-ERLAAS days.

B, Manara

The 1950 season

The status of malaria in Sardinia in
1950 has been described in the report

of the ERLAAS campaign (3). All
malaria indices continued the progres-
sive decline which had been obsecrved
singe control operations began.  The
spleen rate in 15,509 sehoel children
{aed 6 to 13 years) in 66 villages in
all parts of the island, was measured in
the period [rom November, 1349, to
March, 1950, and was 13.2 per cent.
The parasite rate in this group was 0,32
per cenl.  These were the lowest vates
recorded in 8 annual surveys of these
villages,

A smaller survey was carried out in
13 of thesze villages, in May, 1950, and
again in September, involving 2 863 and
2,252 children, respectively. The spleen
rates at these times were 17.8 per eent
and 144 per cent; the parvasite rates
were (L84 per cent and 0.68 per cent.
Blood films were examined from 938
infants (aged 2 months to 2 years) in
the 13 willages; all were negative for
Plasmadia.

Four cases of malaria, classified as
primary on the basis of the history, wers
reported during 1950 in the offieial com-
municable dizease notifieations of the
provineial health officers in Sardinia.
These cases were investizated by the
ERLAAS epidemiological service. Two
were eonsidered to be fransfosion ma-
Liria, one was probably not malaria, and
one was undeubted vivax malaria, per-
haps primary. Forty further cases were
reported from the island as relapses of
previously acquired malaria.

The 1851 senson

Malaria continued to regress in 1951,
The communicable diseass reports of the
provincial health officers for the cal-
endar year showed a total of 6 cases of
malaria  classzified as velapses, and 3
cases classified as primary.

The 3 primary cases were investigated,
and the fellowing information obtained:
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Case 7. Itireddu, Sassarl provinee.
A child of 7 yvears who developed quar-
tan malaria (Plazmodium malerice) a
Tfew davs after receiving two transfu-
sioms of paternal blood for the treatment
of aente favism. The donor’s blood was
negative when examined by us about 1
month later. However, thizs ease in all
probability was transfusion malarma,

Cage 20 Berrenti, Cagliari provines.
A ¢hild of 3 years with ¢quartan malaria
(P, malgrize) who was said not to have
had malaria previously, Conditions are
unfavorable for A, ebreschiae develop-
ment and malaria transmission in this
area, which is extremely dry duaring the
summer months, The entire region was
negative for 4. labranchice in 1951 and
1950 the nearest collection of larvae in
1949 was from a habitat 12 kilometers
from the village where the child lived.

Case 3. Ba Castanza, Budduso com-
mune, Sassarvi provinee, A child of 18
mentihs alleged to have faleiparum ma-
laria.  The child beeame {11 in July, and
after several days of fever was taken to
4 physician  who diagnosed malaria,
which was called primary in the absenoe
of any previens history, A blood smear
was taken before treatment, and was
examined at the Olhia malaria dispen-
savy, where o few? P faleiparum were
found, This film was not available for
examination by us. A second smear
made in Sepfember {(alter treatment)
was examined by ns; a single rametoeyte
of P. falciparum was found after pro-
longed seareh, The valley in which the
hamlet is Located was intensively scouted
Tor A, labranchice after this case was
reported ; neither larvae nor adults wers
Found.

Bpleen  and parasite survevs were
made, in Auwmust and Seplember, on
school children from 6 to 14 years of
age, In addition, bleod smears were
made on infants under 24 months, Sinee

it was lmpossible in the time available
to examine all 66 of the villages in the
ERLAAS surveys, the 1951 survey was
limited to those which had & spleen rate
of over 25 per cent in the fret ERLAAS
survey (winter of I947-1948%: there
were 25 sach villages. Two others were
wlso ineluded which had spleen rates of
less than 25 per cent in the first
ERLAAS surver, but where children

positive for P, feledparum were found

in 10850, These villages were Dugoeru
(spleen rate 12 per cent in the first
survey) and Sant’Anna Arresi (spleen
rate 23 per eent in the first survey).
Other villages where P, foleiporam-posi-
tive children were found in 1950, had
spleen rates greater than 25 per cent in
the first surveyr, and were thus ineluded
in the 1951 survey. This method of se-
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lection gave a fairly goeod georraphical
coverage of the island, as shown by fig-
ure 4.

The data obtained from the surveys
are zhown in table 11. The overall
gpleen rate was 1379 per cent and the
parasite rate 016 per cent, which com-
pare with rates of 2053 per cent wnd
0.70 per cent obtained in the same 27
villages during the preceding winter sur-
vey of 1949-1050, Beven plasmodia-
positive blood smears were found; of
these, 2 were P. wivar, 2 P. foleiparam
and 3 FP. malarine. The two children
with P. folefporum had not been exam-
ined in previous surveys; they were nof
ill when examined on this eecasion, and
had not been under treatment for ma-
laria. Thus, the 1951 spleen rate was
appreximately one-third lower than the
]:I],‘E‘n’iﬂ'l,lS I'-'J.tc; '-t.]'lﬂ AVET LG S_{JE[!(.‘I! Si.ﬁi‘!
also deereased, while the average en-
larged spleen size inereased slightly,
The change in the parasite rate refleeted
a decrease in the number of positive
slides from 36 to 7. Parasite earriers
were found in 4 of the 27 willages in
1951, as comparad to 16 “earrier’ vil-
lares in the previous survey. Positives
for £ faleiporuem decreazed from 10 (in-
cluding 4 mixed infeetions with P,
war] o 2,

Blood examinations in 8516
{under 2 years of age) in the 27 vil-
lares, were all negative for plasmaodia,

In summary, the malaria expericncs
of the island Indicates that no signifi-
eant transmission toolk place in 1951,
The 18-month-o0ld child in the hamlet of
Ba Castanza st be reparded as having
had a primary infection in either 1550
or 1881, It is diffiealt to explain the
oeccurrence of an iselated primary case
such as ihiz, in view of all the other
evidence of a virtual absenee of malaria
transmission, and in view of the appar-
ent absence of A, lebranchiee in this

infants

area. An alternate explanation of this
apparent lransmission might be that A.
cloviger was in this case the veetor. This
species is a veetor under certain local
conditions in the Near Bast, huat has
not been considered as sueh in Bardinia
where the adults are sylvatic in hahit.

The 1052 zeason

No eases of malaria, either primary or
relapse, were reported in the official
communicable dizease notifications dur-
ing the year. While eaze reporting is
subject to many inaccuracies, neverthe-
legs the foar of the return of malaria in
mardinia has led to o degree of vigilanes
against malaria on the part of physieians
ane  public health anthorities
lends significance to this absence of
Cises,

Malaria surveys were repeated in the
same 27 villages nsed in 1851; spleem
and blood examinations were carried out
o 4,369 school ehildren, The spleen rate
showed an inerease to 1843 per cent,
but the parasite rate deelined further
to 0.00 per cent, only 4 earriers having
peen found. In view of the absence of
veported malaria and of the fall in the
parvasite rite, it seems improbable that
the inereased spleen vate is attributable
to malaria. Unfortunately, the trained
malariologist who had conduceted all the
ineluding thoss

which

previous splesn surveys
made under ERLAAS, was not avail-
able in 1952, MHe was rveplaced by an
untrained physician, without experience
in this kind of work, who was not super-
vised sufficiently, 1t 15 therefore con-
sidered that the increase in the spleen
rate Is in all probability an artifaet.
Evidenee for this interpretation exists
in the faet that a large part of the in-
crease was accounted for by spleens of
size 1 in the Hackett classification (palp-
able only on deep inspiration), which

2

P
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are the most diffienlt to palpate eor-
rectly, The averaze enlarged spleen size
actually decreased. Om the other hand,
the thick smesr blood examinations can
be considered to be reliable, since they
were made by the same competent and
eonseientions technieian who performed
all the previons examinations beginnimg
with the BRLAAS winter survey of
1045-1949.

Of interest iz the finding of one smear
positive for P. faleiparum,  This was
from a child of 12 years in the village
of Liotzorai, who had been examined in
7 of the ERLAAYR surveys. Ile had
shown an enlarged spleen on each previ-
ous examination (size 2 on 3 oceasions
and size 3 on 4). Parasites had not been
found  until  the ftwo  most  recent
ERLAAS survevs, in May and Bep-
tember, 1050, when P. faleipmrum
trophozoites were present. He had not
heen examined in 1951, At the time of
the 1952 survew, he had not been ill and
had not reeeived treatment for malaria,
Tt is therefore considered probable that
this represenls a parasite relapsc of a
previously acquired infection. The evi-
denee indieating that in Sardinia P
Ffalodparyum mayv, in the absenee of treat-
ment, persizt in the host for longer pe-
riods than generally supposed, has been
reviewed in the ERLAAS report (3).

49

Blood examinations on 1,001 infants
in the 27 villages were again all negi-
tive.

Tt iz of interest that the northeast
region of the island, which included 51
per eent of the A, lebranchige-positive
gectors in 1951, 27 per cent of those
positive in 1952, and which alse ac-
eomnted for much of the infested area
in 1949-1950, nevertheless has not been
onie of the highly malarious regions of
the island, either historically or in the
EELAAR surveys, Six villages in this
seneral area were routinely surveved by
ERLAAS; only one of these, Loiri, had
a high spleen rate in the first ERLAAR
survey in 1948, (Loiri is at the south-
eastern limit of the area, near the
Baronia rexion, a coastal region which
was highly malarious.) Table 12 shows
the complete survey records of these vil-
lawes, and indicates the low initial spleen
rates in all exeept Lioiri, the decline in
the spleen rate in Loiri, the disappear-
ance of Plosmaodium faletporum from all
villages, and the deeline in the parasite
rate to zero in 5 of the 6, This may he
further evidence for the belief held by
Trapido and Aitken (1) that A. labras-
chine in Bardinia possessed the full ge-
netie complement of the species, and in-
elnded nondomestie as well as domestic
strains.

TapLe 11

Reswlts of wolaria survegs on school ehildren dn 27 Sardinion villages,

o IG40-1850, 1951 and 1952

| I’\".ll:ﬂ;fzr of
. - P Pt pesitive Prrns
TTiTiE Spleen see (Hackett) Mumn- | Bplecn Avernge| Avierage|  sments by B ui- sita
Db of ber en- | rate v H jea® e v
: Ty - i epleen [enlnrgesd Specic rate
BTy Py larmed Lper ixis splonn positive)
ol ——————| spleens | corp) | A I aimears | oo
| o |12 |3 | 3|5 Vir | M|YE
D, 1949- 5,140 | 4085 B30 188 E2( 2 |1 L5 53 025 184 IME [T |4+ 34 .50
Feh. 1450
_I'Lusplge. 1961- 4408 | BEI0| 472105 28 4 [ 1 G085 13.7% 018 128 HEIZ(O 7 018
pl. 1951
Ang. 1953- 4,368 | 34004 634 150|171 | 2 B3 | 1843 | 023 1.24 1fEjz|o 4 P
Sopt, 1052 |

£V = P_oioaz: B = P faleiparum; M = P, maleriae; VE = F. pivoz and P falelparum,
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Mealarin survey vecords of 6 villages of northeasfern Sordinia,

an are where Anopheles Inbranchise has persisted

Villsge Ditgiabeogy | Damberehibo) Bplempats || Parasitends | oo o o,
i £ g it | EREInET
Arzachens Now, 1047 182 13.5 4.4 8Y, 2F
Now, 1948 165 1an2 0.6 1V
Dhee, 1949 188 166 0.5 13
Luogosanio Now. 1847 137 13.2 0.0
Mo, 1048 151 28 0.0
Dhee, 1940 12% 17.5 0.0
Luras Now, 1947 208 6.7 1.7 2V, 3
Mow, 1945 2852 3.9 0.0
Dee, 1949 202 0.5 00
Berehidda Now. 1047 321 127 1.3 4
Do, 1948 325 128 0.3 1
Dee, 1940 280 11.5 .0
Laerr Diae, 1947 20 7.5 (15 11V, 2F
Mo, 1948 217 15.5 0.9 v
Feb, 1950 162 14.2 nan
Liri el 1948 39 35,8 T v
May 1948 3l 1.6 0.0
Bopt. 1048 57 507 3.4 1V, 1F
Droe, 1948 &y 40.4 0.0
May 1949 41 5B.5 0.0
Mo, 1949 a3 37.7 1.9 1V
Fab. 1940 il Rt ] L.7 181
May 1940 Lit?] 1.9 1.5 i
i Sept. 1940 .3 1.6 2.6 ir
| Ang. 1951 42 22.9 0.0
E Sopt, 1052 44 122 0.0
*V =P rar: I = P fuleeparum: M = . malarigs.

SUAMMARY

1. Field activities of the Anopheles
labranchize eradieation project in Bar-
dinia were terminated at the end of
1850, While eleose, the zoal of eradica-
ilon was not achieved,

2. During 1951 and 1952 g similar but
more modest program with the same
objective was continued by the autono-
mons regional sovernment of Sardinia.
At the same time the central government
earried on some DI residual spraying
aetivities,

3. There has been no rapid build-up
in the residual population of 4, labres-
ehette remaining at the end of 1950, The
species confinues to exist in a few seat-
tered areas and the population appears
to be more or less al a slandstill, al-
though seouting bias may not warrant
these assumplions.

4, With a maximum seouting foree of
380 men in 1951, A, lebranchioe was
found in 86 of the 5.229 administrative
sectors into which the island iz divided.
Loealifies  were  largely  coastal and
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mainly in the northeast. Approximately
493 man-days were required fo estab-
lish a positive A. labranchine secltor. A
total of 1110 A, labrenchice larvae and
17 adults  (Anopheles  maculipennis
oroup’) were collected hetween May 7
and Oetoher 20,

5. An analysis of the intensity of
geonting (ie, man-days related to area)
in 1952 indicates that it was inadeguate
in 7 of the 15 administrative groups into
which the island was divided.

B. In 1952, a maximum seouting forec
of 730 men found A. lgbrenchige in &4
gectors,  Anopheles secheroud was en-
gountered (for the fivst time sines 19407
in 11 additional sectors. Localities were
still eoastal, but were more evenly dis-
tributed hetween the north and south.
The tendeney for d. ladranchice to be
found most frequently at some distance
from towns and villages, a characteristic
ginee 1949 has persisted. A secharaud
was restricted to the north.  Approxi-
matelv 1,188 man-davs of seouting ef-
fort were reguired io discover a4 sector
positive for these species. A total of
897 larvae and one adult of A, Tebran-
ehdee and 160 larvae of A. seeharove
were collected hetween April 7 and Oe-
tohor 31,

7. Other species present and their rel-
ative proportions in 1952 inelude dwoph-
eles claviger (37 per cent), A, algerien-
stz (40 per cent), A, marferd (<1 per
cent), A Mepaniole (< 1 per cent) and
A plwmbeus (<21 per cent). The fivst
two species, particularly, were very
abundant and all {exeept A, plumbeus)
have invaded habitats formerly oceupied
by A, labranchige.

8. In 1851, DDT larvicides were em-
ployed ; in 1952 fuel-oil larvieides con-
taining spreading agent only were used,
but at much hizher dosapres.

% Kine ecases of malaria were offi-
cially reported by the governmenti in
1951; 6 were classified as relapses and

3 as primary cases. Of the latter, one
wits transfusion malaria  { Plasmodium
melirine ), the second may have been an
old infection (P. malarize), and the
third ease (in an 18-month-old child)
probably represents a primary infection
due to P. faleiparem,

10, Tall spleen and parasite surveys
in 4408 children (6 to 14 years of age)
in 27 villages wielded rates of 13.79 per
cent and 0.16 per eent, respectively.
The average spleen size {classification of
Hackett] was 018 and the average
enlarred spleen was 1.28,  Seven posi-
tive smears were found: 2 P, vivas, 2 P
Faleiparwm and 3 P. molarice. Blood
examinations of 815 infants under 2
years of age were negative.

11. No cazes of malaria were officially
reported in 1952

12. The 27-village survey of 1952 in
4,364 sehool children disclosed a spleen
rate of 1843 per cent and 4 parasite rate
of 009 per cent. The average spleen
size was 0023 and the average enlarged
spleen was L24,  Four positive smears
represented one vivax, one faleiparum
and {wo malariae infections. Blood ex-
aminations of 1,001 infants were nega.
tive,
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