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Yith more and more countries startug IIE&C?& eradLcatian 
@.n@~igns, experLence LS being gamed yl the developen6 of 
m-noe, a technsique essentS;1. t o  the final stages of an 
erad;tcatim campaign when tsansmission has been Lnberrupted fo r  
a lzumher of years and it i s  des-d t o  search out and t rea t  the 
rema-g cases, 

U s i n g  the terminology adopted by WHO, t h i s  sumreUnce i s  
s t a d e d  Mng the attack phase, reachmg x t s  full development 
durFng the consoLdation phase. 

The coficept of surveilbnoe ts not new in Iran although the 
term mry be. 

4 sprayjng programre had been c a r r ~ e d  out for a rmmber of 
years in the Veramin area h inan ( t h ~ s  is w a r  Teheran) and a f te r  
several.' years, extensive surveys revealed the virtual absence of 
vector mo&urtoes, Ln addition it was found Chat the spleen index- 
had been reduced and no pamsiCoLog~caLly confu~rad case was found. 

T h i 8  area bad once been hrghly mlarious, spleen indices as 
high as 8@ h a a n g  been found. The authorttxes f e l t  that  by 
plachg the  Hople and the ;mnophluie populations under penodic 
observatson xt  mght be possshle ta discontinue spraying UI *his 
area. 
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I ru t iaUy one-thud of the v~l lages ,  spatla* distributed t o  
assure sampbg over the whole area, would serve t o  meet the 
c r i t e r ~ a  for determjnmg the possiblhty of spraylng &scontinuation. 

Duxing 19.56, 200 v-ges were so studied. During the second 
year two-tL-ds of the vlllages would go urder this programne, 
culnunatmg m the t h r d  year r hen all would be regularly n s i t e d .  

No pos~ t ive  cases were diound durmg the fz r s t  year. DurSng 
the second year when twcwthrds of the villages cam under the 
programme a smlL focw with ev~dence of cont~nulng transmssion 
was located, T k s  area was found on the camnon boundary separating 
two mLana control orgamsat~ons, the Near East Foundatzan and 
the Nirnstry of Ibalth. 

Since this focus was not found durlng the sampling of one- 
third of the vzllages, it became apparent that a l l  of the villages 
would have t o  be lccluded before data could be assembled t o  
determine If spraying &scontsnuatlan was posslble or not. 

E;xpe&nce gained in thzs area pemutted pla.nriing for  a coun- 
t r y  wide p r o g r m  . n antzc~pation of erad~catlon. The method 
used was prepared for  submsslon t o  the Medzcal Congress meetlng 
m tithens in 1957 by the I n s t ~ t u t e  of Malar~ology. The Congress 
dLd not approve of the entomolog~cal aspects of the program and 
these were abandoned. 

During the years 1957 and L958 surveiUance operations were 
carried out s o l e u  by rnontELy nsits, v U g e  by village, seekug 
a l l  febrlle cases and suspected cases, Southern Iran has a long 
translmsslon season and sumelllance operations were planned for  
the entire perlod; as one goes north the shorter transmission 
sebsons resulted m six t o  elght months per~ods m whch a c t ~ v e  
m~mre-ce vas carried cut, c luna t~c  condltlons and altitudo 
mking macce,c;;zbLe ~71"vh of thrs  area during a part of the year, 
4 chart sha3$..ng the ~mnsmission seasons sn vamous Ostans ~s 
attached ( h e x  I). 

Survezllance agents m b  house t o  house vis i t s .  Blood shdes  
are  clearly marlsed  nth a se r ia l  number, the house number, and 
the village nxmber t o  a v o ~ d  error in the Laboratory. Normally in 
regions where villages are close Lo each other, easily accessibh, 
and each has ;In avem6e population of 200 t o  400 people, thirby'to 
forty villages m a  placed 1r1 the care of one survellla3lce agent. 
In  the mountamous regions which are hard t o  reach and where 
viLlages are  scattered, fcfteen t o  t h i r t y  villages are placed 
under tnc charge of ons agent. Each group of three surveCiance 
agents has a superv~sor, who hunseLn also performs the tasks of 
a survexllance ageat. They have a vehicle a t  t he i r  disposal. 
The superv7sor 1s respons~ble f o r  putt% each agent i n  charge of 
a group of vsllages, supervlsmg dally actlvi t les,  sendulg blood 



smears prompt* t o  the nearest regional and branch laboratory, and 
infomavlg the towrsfip (Shaht-estan) surveillance agent concerned af 
the result. An orgaruzatzon chart i s  attachad herewith. (h 2) 
Annex 3 shows the number of surverllaace agents, laboratory staff,  
epidenuolog~sts, etc. 

Surveillance agents mcesved thelr trainmg during the prepa- 
ratory stage from the Institute of l&lariology whlch had sent 
mobile teams t o  vanous regions. However,, af tar the establishment 
of L&caJ Semicea in &tan r "yes sn 1958-59, traurjslg laas been 
given by the & d ~ c a l  Services s t a f Z  wlth the help of the Institute 
of ~ r i o l o g y ,  

The trainmg period for a surve~llance agent mnged from 
twenty t o  thmty days and their  monthly salaries varied between 
3,500 and 5,500 rldL3 (3'&5.s a $.71.89). K ~ o p y  of the  t s i n i n g  
progame fox provmces, as prepared by the Institute of Ma3ari- 
logy, ss attached herewith, ( h e x  No 4). 

Agents should have passed the n b t h  w?dc of education. 
Thsy are as f a r  a s  possible chosen from among the local  inhabitants 
so that  they may be conversant with local  dialect and be adapted 
t o  local c-te and food, The age llmit is f r o m  eighteen t o  
thirty-five, so that  they may be able t o  walk long distances during 
hot weather* Each agent carxres a sack containing a box t o  a c c m  
modate twenty blood smears, anti-mlaria medicines, Chloroquine, 
Daraprh and other non-nalaria msd icbs  such as Aspirin, 
S u l p m n i d m e  etc. kb also carries a register containmg the 
nams af the villages under h ~ s  charge, thus enabling him t o  
discharge his duties  success^. 

1 - The mthod follm-ed in Iran i s  according t o  the proposal 
mde by the E'pldeinolo~ Dlvision of t lle ~ o l o g y  Institute, 
and approved by ths  Scientific Councxl. It provides that  blood 
smears be taken from all febrJle cases as well a s  indiv~duaZs who 
have had fever durmg the month.' The same applies t o  n s l t o r s  ar 
endgrants m and around vsllages , Blood sytears should be collected 
from them in the f o l l a J i ~ g  month even if they do not b v e  fever. 
Positive cases are t o  be kept under obsemtion throughout the 
year a d  blood smears collected from t h e m ,  

2 - Tho method followed 5.n &her countries consists of I 

a- The method followed m Iran. 

b- Volurrteers warking wsthout recelvsng salary. 

c- The surveillance pmctised by c-c doctors, private 
practitioners, hospitals, laboratories, nurses, 
midwives, phamcists,  etc , 
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The smel l lance  operations carried out last year by the 
&laria Eradication agents once-a-month and by the Research Centre 
of the prlalariology Insti tute two t o  three t b s  a month, are as 
f ollass r 

1- S ~ e L l l a c e  agents of m r l a  Eraba taon  inspected some 
t m y  villages per month, 

2- Thc, Institute agents kept under surveillanq five t o  ten 
villages each, collecfing blood smears, supervlslng entomological 
activities, such as determsnuy the density of adulta and larvae, 

A comparison between the two groups, one inspecting th i r ty  
vUages  a month and the other ten, is mde ( h e x  5). 

k can be seen, the average ra t io  of blood smears collection 
and the amount of work vanes. The more the col lect~on of blood 
smears, the more accurate the & s c w e q  of positlve cases. &so 
the closer the inspections, the easler the discovery of cases 
with mbri;ll. parasites, 

In support of t h s  contention, a vLllage called Dadm was 
chosen in the Xazeroon District. Fsrst, the k&ria Emdication 
Surveillance agent collected thirteen blood smears. k x b  the 
Insti tute agents collected forty eight blood msars. The rat io  
of positive cases was 33% m the f o r m  instance and 35% m the 
la t te r*  This proves that, t h e  more time the agents have t o  
inspect a village, the mow pos~t lvo cases they would discover. 

Annexes 6 a d  7 show comparisons af spraytng operatlona 
and mu"v13Uance during the f i r s t  three months of t h~ years 1958 
and 1959. Annex 9 shows the conprison of survellLance a c t ~ n t l e s  
x n  different years. 

k p s  nunbe-s 1, 2 ,  3, !-!. shm the BOW of lrdLaria eradication 
and plan of spraying 5 3  Us?-58 and 1959. 

hccordug t o  the recomdat ions  made by the World ba l th  
Qrganization, P O S L ~ L - J ~  cases of P,vivax and P.-riae were to  be 
treated by the radxcal method of administering a f u l l  course of 
Chloroquule follaied, after  one week, by a fourteen days treatment 
n t h  prSnaquine (G mgm.), The lack of personnel and the f$& 
that  t h i s  treatment entailed complications, were the reasons wm 
it was adrmnlstered t o  a very luuited group. 

The second mtihod which cannot be newed as the basic treatment 
of posltlve cases, but rather a prop1ylactic measure, consists of 
adnrinlsterlng one course of Chloroqulne and for the follawing six 
morrths 100 mga. (four tablets) of Daraprirn per month. The cancluslons 



were as follows: 

1- The relapse _ - a t ~ o  under the me'thod of treatment cambinmg 
CUorqusne and Prrrmqume was 2%. If the acute complications of 
the cksease could somehow be prevented and drugs put a t  the 
bsposa l  aE surve~llance agents or Ltterats persons res~ding  sn 
the village, enablmg them to  gsve da* treatment; t o  posltlve 
cases fcr fourteen days, the posltive cases would regtster a 
signaf icarrt drop, 

2- The ratro of relapses under the method combj-wng 
Chloroquine and Daraprun in sprayed vsllages Was tb same for  
2-9 years old c w d r e n  and t he adults. 

3- The r a t l o  of relapse with the Chloroquue-Daraprm 
mtfiod ;m the f1rs.t suc months of the treatment is 1% and In 
the secorxi ssx rnonths 2 3, 

The mplementat~on of this mthod was not p o s s ~ b b  sn tne 
Southern tribal regsons w d r e  th6 t r lbes  change place da i ly  and 
cannot be approched easily, 

In order t o  evdluate ~ t s  effec.t~veness, t b s  method of 
treatment was s t u d a d  sn the Kaaeroon research centres, in areas 
passing through t tho  phases of consoUdatson and mawltemnce and 
sn lulrited axeas of epzdemc foci,  

The results ~btasned from thxs method of t rea tmnt  h 
Kazeroon v U a g e s  are as follows : 

1- Results ~i? Chlorcqume and Prsmaqujns tpe'atnent of V i v a  
cases according t o  the lJNOl s reccmmended method during U58. 

T O W  of persons under treatmen5 63 
Ntimber or 2 t o  9 years old. 1' 

I1 
49 

Number we r  9 years old 34  

orie case of relapse (2%) was noticed after three months 
sn the 2 t o  9 years age group, 

2- Results of Chloroqume and Daraprun treatmerrt of Vlvax 
cases according t o  K H O ~  s reconarrsndatxons: 

Totdl number of p o s ~ t ~ v e  cases 16 
Pos i t~ve  cases 2 t o  9 years old 83 
Over 9 years o ld  83 

Number of relapses among chlldren 2 t o  9 years old a f te r  

1-2-3-4-%-7-&%10-U-i2-U-& months 
4-1-1-3 1 1 relapses 
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Number of relapses among persons aver 9 years of age a f t e r  

1-2-34-54=7-&WUrJ2 months - relapses 

Relapse ra t io  in chddran 2 t o  9 years old l3 3 
11 11 11 adults 14% 

Relapse m t ~ o  d u r a  the f r r s t  s ~ x  month6 of treatment was 
I.@ and m the second six months of year 2 SSk. 

TutdL number of positive cases 23 

Number of posltive cases up t o  2 years old 4 
n n D 11 2 t o 9 y e a r s  old11L 
n u n * w e r p y e a r s  old 8 

No relapse has been noticed. 

RFSULTS QF TRE4T@Xl! JIP VIVtiK CnSm WITH CHLGR(XJU1NE .GCZE 

TatdL nutnber of pos~t ive  cases 16 

Nunber of 'positive cases 2 t o  9 years old 10 
11 II 11 11 over 9 years old 2 

Munber of relapses in 2 t o  9 years age group af ter  

No relapse  as noticed among t? adult people. 
Relapse ra t io  f o r  a l l  cases l2$, for 2 t o  9 years old 2@, 

Relapse mtio-during f i r s t  month 2059. 

The follcwing conclusxons are reached: 

1- TreatmjlTt of VLV& cases wlth Chloroquine alone appears 
t o  have limited usefu3ness. 

2- Treatmnt with chlorcquine and P r ~ u u l ,  if medically 
supervised seems t o  be the most effective method. 

3- I n  caurrtlzes like lran where h&h programmes have not 
yet advanced sufficiently, the mathod of combjning Chloroqume and 
Qrimethamne, 1s recornnrended. 

4- Treatment of falciparum cases by Chloroquine alone eesme 
t o  be f u l l y  effective. 

The actual cost of slrveillance operation m Iran as presently 
w r i e d  out is itemsed in Annex 8. 



Briefly tho basic expenses r e l a t a g  t o  OM protected person 
in form of active surveillance per year are 19,2 RJs. 

Supervision'expenses and adzdnlstrative overhead charges per 
year are 9.6 Rls. 

Total cost of protecting one person per year thrcugh surveil- 
lance : 

19.2 + 9.6 28,80 3.Us. Thas is the r i a l  cost of protecting 
one person per year, which Is equivalent t o  38 cenb. 

Under banian conditions the point a t  which sprapng should 
be stopped varies with the intensity of the disease and 'tP1 
stability. The end-pomt need never be zero, but a reduction in 
amwt, so that  prompt detection and radical t r e a M  is 
effective in not y m i n g  transrmssion. 

It is  f e l t  that surveUnce ,  proper& organized, can be 
of m t e r i a l  assistance in areas where malaria is more or less 
stable in speeding up the en&-point of complete transmiesion and 
serves t o  reinforce the jmagocidal campaign. To be fu l ly  
effective, th is  should be organized during the attack phase. 
T h i s  is  especially useful if such areas are limited in size, 
surrounded by terr i tory of sllght endendclty. 

In retrospect, the down-gradin;: of the entomological aspects 
of the programe appears t o  have been a mistake, since entomol@- 
gioal observations help t o  reveal areas m which dscUning 
anopheline populations might reveal methods by which a littb 
a&tional pressure or modjfications of the programme mght 
speed up the f5ml cessation of transmlss~on. In addition, 
increasing anopheline populat~ons despite in sec txc iU  pressure 
might indicate areas where resistance is bmldhg up. In Lran 
the country is so large that  research stations cannot hope t o  
sample all of it and suitable sntomological observations might 
indicate happenags which should receive addt ional  study t o  
prevent hole8 developing in the pogram. 

We do not think we have found the flnal answer in regard t o  
sumresllance, much a w t i o n a l  work and varat ion in methods n$gM 
have t o  be mvest i~ated and field trials made, If a sigm.fiCIZt 
number of symptomless carriers, undetected Isy the surve-ce 
mechanism, escape detection in the usual search for fehrile cases 
L t  it@ be necessary t o  routmely sample chjldren between the 
ages of two t o  nine years of age t o  detect the number of these 
symptomless carriers and assess the effect they might have on the 
eventual success of the programme. 



1- Report of SurveiLlance k c t i n t i e s  from &laria 

Erachcatxon Organization. 

2- Report of Research StatLon on Q m W c e  and 

Mimte of k e t q  of Sc~ent1fi.c C o u n c i l .  

3- Survesllance i n  Ban. Paper presented by 

Dr.  Mof idi t o  Inter Regzonal Conference of 

&Ciaria m Athens. 

4- Surveillance m Iran. Paper preserrted by 

Dr, h.Tabibzadeh t o  Retiona;L Conference of 

&Uru &n Baghda&. 
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COPIPAHISON OF SURVEII;LAN[;rE ACTLBITIE;S DURING FlRST 

Ts.BEz MONTHS Y E m  

( 1958-1959 ) 

Surveyed Colleated 

Each Centtrnebre shuws 6,wO ViUages under Sumdllance 

11 n " > O G O  "Udes GoUected. 

11 11 11 6,COO ~0si t i -w cases. 



Each CentLmtre ahowa 3000 Villages Sprqwd. 

n n II 60,000 Kg, TDT 79 Used. 
15,000 Kgi DID Used: 

II 11 H 3,000 Kg. BM: Used. 



To calculat- the cost of surve~llance p r  head of protected 
popdataon, two serses of expenses should be consideredr 

a- l3as;~o expenses solely ulcllrred for  act1v-e surve~Ilance, 

b- Supervisory and admzsistrat~ve expenses sncludmg salaries, 
wages, allowances of Shaiw~stan Chefs rWL, up t o  the D m c t o r  
General; px5nt~n;; expenses, pcstage and telegraph expenses - hghb  
and fuel  - rental of offxcez, e tco  These expnses wkich are mde 
f o r  both surveLL1mce and Spr8Ymg are P??C--?: Oli  ?d as hereunder$ 

Smce sp~ayin;: operzt~ons are  c a c ~ e d  out durulg three mQnths 
of the yea t r k i l e  s ~ w e L Q a z c e  genera- lash nrne months d e w  
cling on c l m t i c  con&.t5or,s of 3.;lrxous areas and e*sthg 
Likes ,  s x h  experses c m U  be dxviLded m'proportion of 1 
(for spraymg) arid 3/1. (for 6r-re~llanca,)  

rs"- 
A, Basi - eq??ssa so?.ely iucwred f o r  actsve sunredlance 

In order t o  -,alcukte such eq;penses, Ire bear ka mnd t h a t  a 
jeep LS used by fcx- m ~ r ~ e ~ ~ ~ ? e  agents and an area supemzsor. 
The pertinent emcssc  a;.~ as f o l l m s :  

1- %paus  of ow jeep dimng year- 5,0@0 !0 @(98& ) 

2- Cost of pst-01 of  m e  jeep 70,C30 ($.39&) 

4- Cast of - ' r , r e ~ 7 i a ~ ~ e  e;uipmr.L 
and non ' G-ai-s?m rrz&culea £0-2 
f o w  sun.eil;lrzr-5 &gents &r~-x 
ye3.r XOI003 ' ($~uO.?O) 

9 C o s t  of relaxidl  meacmes f o r  
f ow. mr-veiUnce a g e ~ t s  dxr:_?g 
year 2 Oj COO If C9.26I.oL0) 

6- Salary a d  ?dLowann,e of  four 
rmrve~llance agents daring 
year 250,000 (g.3267.97) 

@- Salary and a l l m n c e  of one area 
superviscr fc: pea:, 68,000 n @*888.88) 

-7 frer 8- Sah,-y and sumznce of a d,. 
fox year 6,~- ($e86207h) 

To%& 80 ,W Rls ' ($.62%,50) 



Yearly expenses of one surveillance 
a@ 480,000:4 = EO, 000 (@$68,62) 

lbnthly expenses of one surveillance 
agent l20,000:12= 10,000 ($ 130r70) 

Generally speaking a surveillance agent vis i t s  twentpfive 
villages durlng the month and the average population of a village 
in Ira is 2.50, Thus a surveLUance agent visits and protects 
2.50 x 2.5 = 6250 persons during 1 month. The cost of protecting 
one person is therefore 10,000t6250 = 1,6 Rls .  per month, and 
1,6 x 12 = 19,2 Rb. per year, 

SuperrisLon expenses of surveLUa.nce, werhead expenses of office 
inch- salaries, wages, allowance8 payable t o  rank zn d f i le  
from the Shahrestan che f  r i&M up t o  the Duector General, prjll- 
ting expenses, postage, telegraphs, lighting and fuel, rental of 
office premises, and expenses connected n t h  laboratory equipment 
and moroscopes donated t o  the Iran Government: 

1- SaSar~es and allowances h s * O o O . ~  RJ-S (31588,235429) 

2- Rental of ~ f f i c e s  printing 
light fuel  postage, e tco  7.700.000 jW1653 .59) 

3- C o s t  of Laboratory equipment 
and microscopes donated by 
Unicef 2e8@,000 @ 37,400. ) 

T@ above expenses whch are nade for a l l  the surveillance 
ac t iv i t~es ,  concern 850 surveillance agents throughout the year 

For one surved2ance agerrt i n  one month: 

Sbce  one m e i l l a n c e  a;c.,nt protects 6250 persons, thz cost 
of p r o k c t u g  one person per month is = 0.8-and year is 
0.8 x 12 = 9,6 R3s. -0 

0. Thus the- to ta l  cost of surveillance per person w i l l  amount 
tor 9.6 9 l9.2 25.8 or ($ 033) 



SUPM4RY OF THE S I R O E W E  ACTIVITIES WHICH TOOK PIACE 
R? DIFFEBENP EBRS AND TIEIR C-CN 

+ Operatians far 1959 are a e r  continuation ( This report i s  only for six mcmths ) 

Slides 
Collected 

( T o t a l )  
Y e a r  Posit ive 

Slides Prepared 
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