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INTRODUCTION

With more and more countries starting malaria eradication
campaigns, experience 1s being gained in the development of
survelliance, 2 techaigue essential to the final stages of an
eradication campaign when transmission has been imbterrupted for
& number of years and it is desired to search out and treat the
remaining cases.

Using the terminclogy adopted by WHO, this surveillance is
gtarted during the attack phase, reaching its full development
during the consolidation phase.

Nistory of Surveallance in Iran

The concept of surveallance 18 not new in Iran although the
term mey be.

A spraying progzramme had been carried out for a mumber of
years in the Veramin area in Iran (this is near Teheran) and after
several’ years, extensive surveys revealed the virtual absence of
vector mosquitoes, In addition it was found that the spleen index-
had been reduced and no parasitologically confirmed case was found,

This area bad once been highly malarious, spleen indices as
high as 80% having been found, The authorities felt that by
Placing the people and the anopheline populations under peraiodic
cbservation 1t might be possible ta discontinue spraying an this
area.
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Imitially one~third of the vallages, spatially distributed to
agssure samplang over the whole area, would serve to meet the
criteraa for determining the possibality of sprayang discontimuation.

During 1956, 200 vallages were so studied., During the second
year two~thixnds of the villages would go urder this programme,
culmnating in the third year 1 hen all would be regularly visited,

No posative cases were fiound durang the first year. During
the second year when ®wo-thairds of the villages came under the
programme a small focus with evidence of continuing transmission
was located, This area was found on the common boundary separating
two malaria control orgamizations, the Near East Foundataion and
the Minystry of Health.

Since this focus was not found during the sampling of one~
third of the vaillages, 1t became apparent that all of the villages
would have to be included before data could be assembled to
determine 1f spraying discontinuaticn was possible or not.

Ixperience gained in this area permitted planning for a coun—
try wide prograrme .n anticipation of eradication. The method
used was prepared for submssion to the Medical Congress meeting
in dAthens in 1957 by the Institute of Malariology. The Congress
did not approve of the entomological aspects of the programme and
these were abandoncd.

During the years 1957 and 1958 surveillance operations were
carried out solely by monthly vasits, village by village, seeking
all febrile cases and suspected cases, Southern Iran has a long
transmssion season and surverllance operations were planned for
the entire peraiod; as one goes north the shorter transmission
seasons resulted ain six to eight months periods an whach actave
surveillance was carried cuvi, climatrc conditions and altitude
making inaccesoible rmch of this area during 2 part of the year,
& chart shoring the iransmission seasons in various Ostans 1s
attached (Anrcx I).

QRGANTZAT LON

Surverllance agents make house to house visits. Blood slides
are clearly marked waith a serial number, the house number, and
the village number to avoad serror in the Iaboratory. Normally in
regions where villages are close 10 each other, easily accessible,
and each has gn average population of 200 1o 400 people, thirty to
forty villages ars placed ir the care of one surveirllance agemnt.
In the mountainous regions which are hard to reach and where
villages ars scattered, fifteen to thirty villages are placed
under tnc charge of one agent. DPach group of three surveillance
agents has a supervisor, who himself also performs the tasks of
a surveirllance ageat. They have a vehicls at their disposal.

The supervisor 1s responsible for putting each agent in charge of
a group of villages, supervising daily activities, sending blood
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smears promptly to the nearest regiomgl and branch laboratory, and

informing the township (Shahrestan) surveillance agent concerned of
the result. 4n organrzation chart is attached herewith. (Annexs 2)
Adnnex 3 shows the number of surveillance agents, laboratory staff,

epidemioclograts, etc.

Surveillancs agents received their training during the prepa-
ratory stage from the Institute of Malariology whach had sent
mobile teams to various regions. However, after the establishment
of Medical Services in Ostanc *“—ecsin 1958-59, training has been
given by the Medical Services staff with the help of the Institute
of Malariology.

The training pericd for a surveillance agent ranged from
twenty to thirty days and their monthly salaries varied between
3,500 and 5,500 rials (F.h45.15 = $.71.89). A popy of the training
programme for provinces, as prepared by the Instatute of Malario-
logy, 1s attached herewith, (Annex N° L),

SURVEILLANCE AGENTS! QUALIFICATIONS

Agents should have passed the ninth grade of education.
They are as far as possible chosen from among the local inhabitants
so that they may be conversant with local dialeet and be adapted
to local climate and food., The age limit is from eighteen to
thirty-five, so that {hey may be able to walk long distances during
hot weather, Xach agent carries a sack containing a box to accom-
modate twenty blood smears, anti-malaria medicines, Chloroquine,
Daraprim and other non-malaris medicines such a8 Aspirin,
Sulpbaguanidine etc, He also carries a register contaiming the
names of the villages under his charge, thus enabling him to
di scharge his duties successfully,

SURVELLLANCE METHC'S

1 =~ The method folloved in Iran is according to the proposal
rade by the Epidemiology Duivision of the Malariology Institute,
and approved by the Scientafic Council, It provides that blood
smears be taken from all febrile cases as well as indivaduals who
have had fever during the month. The same applies to vasmtors or
emigrants in and around vallages. Blood smears should be collected
from them in the followinrg month even if they do not have fever.
Positive cases are to be kept under observatiocn throughout the
year and blood smears collected from them.

2 ~ The method followed fin obhsr countriss consists of 1
8= The method followed 2n Iran.,

b~ Volumbesrs working without recerving salary.

c~ The surveillance practised by clinic doctors, private
practitloners, hospitals, laboratories, nurses,
midwives, pharmacists, etc.
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The surveillance operations carried out last year by the
Malaria Eradication agents once-a-month and by the Research Centre
of the Malariology Institute two to three times a month, are as
follows:

1~ Surveillance agenmts of Milaraa Eradiacation inspected some
thirty villages per month.

2~ The Institute agents kept under surveillance five to ten
villages each, collecting blood smears, supervising smtomological
activities, such as determining the density of adults and larvas,

A comparison between the two groups, one inspecting thirty
villages a month and the other ten, is made (Annex 5).

Ag can be seen, the average ratioc of blood smears collection
and the amount of work varies. The more the collasctaion of blood
smears, the more accurate the discovery of positave cases, Also
the closer the inspections, the easier the discovery of cases
with malaridl parasitesa

In support of this combention, a village called Dadin was
chosen in the Kazeroon District. First, the }Milaria Eradication
Surveillance agent collected thirteen blood smears. Next day the
Institute agents collected forty eight blood smears. The ratio
of positive cases was 13% in the former instance and 35% in the
latter, This proves that, the more time the agenits have to
inspect a village, the more positive cases they would discover,

Adrmexes 6 and 7 show camparisons of spraying operations
and surveillance during the first three months of the years 1958
and 1959, Annex 9 shows the comparison of surveillance actwivaties
in different years.

Maps numbers 1, 2, 3, b show the zoming of malaria eradication
and plan of spraying in 1957-58 and 1959.

TREATMENT METHOD

hccording to the recommendations made by the World Health
Orgam.zation, posatave cases of P,vivax and P,malariae were to be
treated by the radical method of administering a full course of
Chloroquine folloged, after one week, by a fourteen days treatment
with primaguine (15 mgm,), The lack of personnel and the fact
that this treatment entailed complications, were the reasons why
it was admnistered to a very limited group.

The second method which cannot be viewed as the basic treatment
of positive cases, but rather a prophylactic measure, consists of
administering one course of Chloroquine and for the following six
morths 100 mgms,. (four tablets) of Daraprim per month., The conclusions
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were as followss

1~ The relapse ratro under the method of treatment conbining
Chloroquine and Primaquine was 2%. If the acute complications of
the disease could somehow be prevented and drugs put at the
dasposal of survearllance agents or literate persons residing in
the village, enabling them to give daily treatment to positive
cases far fourteen days, the positive casges would register a
significant drop.

2— The ratio of relapses under the method combining
Chloroguine and Darapram in sprayed villages was the same for
2~9 years old children and the adults,

3~ The ratio of relapse with the Chloroguine~Daraprim
mothod a1n the first six months of the treatment is 102 and in
the second six months 2 %,

The wrplemsntation of this method was not possible in tune
Southern tribal regions w.ere the tribes change place daily and
cannot be approched easily.,

In order to evalunate xts effectiveness, this method of
treatment was studied in the Kazeroon research centres, in areas
passing through the phases of consolidation and marntenance and
in lumited areas of epndemrc foci,

The results obtained from this method of treatment in
Kazercon villages are as follows

1=~ Results .f Chloroquine and Pramaquine treatmsnt of Vivax
cases according to the WHO's recommended method during 1958.

Total of persons under treatment 63
Mirber of 2 to 9 years old ¥ 49
Mamber over 9 years old n ih

Only one case of relapse (2%) was noticed after three montha
an the € to 9 years age group.

2~ Results of Chloroguine and Daraprim treatment of Vaivax
cages according to WHOIs recommendatronss

Total number of positive cases 106
Positave cases 2 10 9 years old 83
Over 9 years old 23

Namber of relapses among children 2 to 9 years old after

l~2-3-h~5-6~7~8~9~10—11~12~13-]h months
h=]=1-3 1 relapses
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Number of relapses among persons over 9 years of age after

123y~ 5 =BG~ L0~11~12 months.
21 relapses

Relapse ratio in children 2 to 9 yeaxs old 13 3%
n n n adnlts RHTA

Relapse ratio during the first six months of treatment was
10% and in the second six months of year 2 3%.

RESUIT F TREATMENT OF FALCTP4RUM CaSES WITH CHLOROQUINE ALONE

Total number of positive cases 23

Number of posative cases up to 2 years old L

n 1t 1 2 4o 9 years old 11

o " " over 9 years old 8
No relapse has been noticed.

RESULTS OF TRE4TMENT OF VIVAX CaSES WITH CHLOROQJUINE ALONE

Total mumber of positive cases 16

Number of ‘positive cases 2 to 9 years old 10
noou n " over 9 years old 2

Number of relapses in 2 to 9 years age group after

1234356~ T8=910~1112--13 months
'

No relapse vas nobiced among t.he adult people,
Relapse ratio for all cases 123%, for 2 to § years old 20%.
Relapse ratio. during first month 20%.

The following conclusions are reached:

1~ Treatment of Vavax cases with Chloroquine alone appears
t0 have limited usefulness.

2~ Treatment with chloroguine and Primaguin, if medically
supervised seems to be the most effective method.

3= In coumtries like Iran where health programmes have not
yot advanced sufficiently, the method of combining Chloroquine and
Pyrimethamine, 1s recommendsd.

L~ Treatment of falciparum cases by Chloroquine alone seems
to be fully sffective,

The actual cost of sxrveillance operation in Iran as presently
carried out is itemised in Annex 8.
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Braefly the basic expenses relatang to oné protected person
in form of active surveillance per year are 19,2 Rls,

Supervision expenses and administrative overhead charges per
year are 9.6 Rls.

Total cost of protecting one person per year throaugh surveil—~
lance:

19.2 + 9,6 = 28,80 Rls, This 1s the rial cost of protecting
one person per year, which is equivalent to 38 cents,

CONCLUSIONS

Under Iranian conditions the point at which spreying should
be stopped varies with the intensity of the diseaass and its
stability. The end-point need never be Zero, but a reduction in
amount, so that prompt detection and radical tresiment is
effective in not resuming transmrssion,

It is felt that surveillance, properly organized, can be
of material assistance in areas where malaria is more or less
gtable in speeding up the end-point of complete transmission and
gerves to reinforce the imagocidal campargn. To be fully
effective, this should be organized during the attack phase.
This 15 especially useful if such areas are limited in size,
surrounded by territory of slight endemicity.

In retrospect, the down-grading of the entomological aspects
of the programme appears to have been a mistake, since entomolo-
gical observations help to reveal arsas in which declining
anopheline populations might reveal methods by which a little
additional pressure or modifications of the programme might
speed up the final cessation of transmission. In addition,
increasing anopheline populations despite insectacidal pressure
might indicate areas where resistance is buxlding up. In Iran
the country is so largs that ressarch stataions cannot hope to
sample all of it and suitable entomological observations might
indicate happenangs which should receive additaional study to
prevent holes developing in the program,

We do not think we have found the final answer in regard to
survexllance, much additional work and variation in methods might
have to be anvestigated and field trials made. If a significant
murber of symptomless carriers, undetected by the survelllance
mechanism, escape detectaion in the usual search for febrile cases
it might be necessary to routinely sample children between the
ages of two to nine years of age to detect the number of these
symptomless carriers and assess the effect they might have on the
eventuel success of the programme.
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ANNEX 6.

COMPARISON OF SURVEILLANCE ACTIVITIES DURING FIRST
THREE MONTHS OF YEAR
( 1958-1959 )
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Villages Slides Positive

Surveyed Gollegted Cases

Fach Centimetre shows 6,000 Villages under Surveillance

1 1 Y %0 *31des Colleched.

1 n " 6,000 Positive Cases.
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ANNEX 7.

COMPARISON CF STRAYING OFERATIONS DURING FIRST
THREE MONTHS (F YEAR

( 1958-1959 )
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60,000 Kg% DDT '75% Used.
15,000 Kg DID Used.
3,000 Kg. BHC Used.
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ANNEX 8

ANNUsL COST OF SURVAILLANCE PER HEaD OF FROFECTED POPULATION

To calculat~ the cost of sarveirllance per head of protecited
population, two series of expenses should be considered:

&~ Basic expences solely iucurred for active surveillance,

b~ Supervaisory and admnistrative expenses inclading salaries,
wages, allowances of Shahristan Chaefs right up to the Director
General; printing expenses, pestage and telegraph expenses - laght
and fuel - rental of offices, etc, These expenses which are made
for both surveirllance and spraying are gwrc—tionsd as hereunders

Since spraying operations are carried out during three monihs
of the year while surveillance generally lasts nine months depen—
ding on climatic condxtions of various areas and exisbting sibi-
litaes, such expenses ccould be divided anproportion of 1
{for spraying) and 3/1, (for surverllance).

A, Basl- exp=nses solely incurred for active surveillance

In order to calculate such expenses, we bear in mund that a
Jeep 1s used by foxr surveirllence agents and an 4rea SUPEIVILSOr.
The pertinent expensec are as follows:
1~ Repaars of ome Jeep during year 6,000 Ris (F.78.41 )
}C:)D b (St392ﬂ1\5')

000 (F.392.15)

2~ Bost of potrol of cne Jeep ©°

Lo
[

3~ Depreciation * oo 0

Wy

b= Cost of <urverllance ejuipmernt
ard non ° uamaan medheanss for
four surveillanze agents curing
year 10,000 *  (Z,130,70)

5~ (ot of mwolarial medicines far
four mirvelllance agerls during
year 20,000 t (2.261,140)

6~ Salary and allowanze of four
surverllance agents during .
year 250,000 *  {(g.3267,97)

§~ Salary and allowance of one area
supsrviscr for yeer 68,006 n  {Z.888.88)

8~ Salary and 3llowance of a dwiver
for year 66,000 *  (F,862,Th)
Total 580,000 Ris  (F.6274.50)



ME-Tech 2/27
ﬂex 8 ~ Page 2,

Yearly expensss of ong surveillance

agant 480,000z = 120,000 ($1.568,62)
Mnthly expenses of one surveillance
agent 120,000312= 10,000 (§ 130,70)

Generally speaking a surveillance agent visits tweniy-five
villages duraing the month and the average population of a village
in Tran is 250. Thus a surveirllance agent visits and protects
250 x 25 = 6250 persons during 1 month. The cost of protecting
one person is therefore 10,00036250 = 1,6 Rls. per month, and
1,6 x 12 = 19,2 Rls, per ysar.

Supervia on expenses of surveillance, overhead expenses of office
including salaraes, wages, allowances payable to rank and file
from the Shahrestan chief right up to the Director General, prin-
ting expenses, postage, telsgraphs, lighting and fuel, rental of
office premises, and expenses connected with laboratory equipment
and meroscopes donated to the Iran Government:

1~ Salames and allowances 145,000,000 Rls (§588,235.29)

2~ Rental of offices printing
light fuel postage, etcs 7.700.000 " /9100,653.59)

3~ Cogt of laboratory eguipment
and microscopes donated by
Unicef 2,806,000 " (& 37,400, )

Total ~ 55.505.000 Rls ($725,555.55)

The above expenses which are made for all the surveillance
activities, concern 850 surveillance agents throughout the year.

For one surverllance agent in one month:

55505C00 = 54li1 Rls, (F TL.12),
850 x 12

Since one serveillance a;ent protects 6250 persons, the cost
of protecting one person per month is Shlil = 0.8 and per year is
0.8 X 12 = 906 Rls. 6’2;0

Thus the total cost of surveillance per person will amount
to3 9.6 +19.2 = 25,8 or (F 0.33)



ANNEX 9

SUMMARY (F THE STRVEILLANCE ACTIVITIES WHICH TOCK PIACE

IN DIFFERENT YEARS AND THEIR COMPARISCN

‘Slides

Villages Under Population Slides Prepared
Year Surveillance Protected Collected Tons Than Vo than Positive
(Total) Two years Two years
1956 4115 e4T7737 93365 40432 52933 538
1957 15806 4218506 453654 227702 225952 7391
1958 19981 5,65189 44,6070 222263 223807 51
1959 # 24563 67931120 291514 151727 139789 1684

¥ Operations for 1959 are under continuation ( This report is only for six months )

23/ T8 =5 N,



