
FILARIASIS IN PORTO RICO 

I, PROGRESS REPORT ON GENERAL SURVEY. 

By \V::Ir. A . nO ~·F.1L\" , D. s e., H. A. )J.\RIX, A. R , aud .\ I.ICE )L H. B e lll' F:, M. D. 

From th e School of 'I'rop ica] )IC'clil·i!w of t he Universl ty of P or to Uil:o under the 
auspi ces of Columbia T'niversi tv 

F'ilariasis ha s undoubt ed ly existed in Port o Ri co for II lon g time, 
probably sinc « the introduction or negro sla ves I rom Afl'i,:a, 11\ 
order to asc ertain to whut extent the infect ion occurs and to outline 
if possible the infect !'cl disl ri els . a survey, of which t he following 
data const it u te the first pI'OgTt'SS report, was initiat ed in ~Ia,\' 1!127. 
It is expected that the survev will 1,1' «oneluded Ily th e pnd of this 
year (1!l28) . The final report will include a d iscussion of t he uliuieal 
manifestations of th e infect ion , not taken up in the present report, 
though lvmphaugit is and elep lumt iasis will be th e suhjeet also of a 
special I"I'P01"t hy Drs. F. W, O ''Conu or and n , Burke, On e of us 
(A, Burke ) has made H speeiaI in vestigation of the family in cidence 
of filariasis to be published as t he second st urlv of th is scri es, 

All examination of a reproscntut ivt- number of peopl e f rom every 
section of t he island ha s been 0111' obj ective. To date we ha ve ex
amined ~ , 857 person s. m ost. of whom lived ill :H loeulities, including 
six in stitutions, in 24 1II1111 ieipal di stricts. As t he aeeornpanying map 
shows, th e locali t ies stud ied are' well scat te red OVP l' thr- island . 

In most of th e places investigat ed notice of 0111' visit and its 
purpose had IWI'n given out ill ndvanee by th e local health officer , the 
physician , or t he school pr inc ipal, and the people examined were 
volunteers wh o responded for blond exam ination. Although in such 
a response then' may he fac to rs of select ion, we bel ieve that on the 
whole the groups hav e been Ia irlv representative of th o gcuvrnl popu
lation, All ages have heen represented from bllht!H in arms to patri
archs of !JO. The proportion or men, women and children has varied 
ill different places, owing to eireuuistanccs. 

Tho Slll'VCY IIHS consi sted of ( 1) blood cxaminut inns of 11 number 
of persons in each district invest igated and, (2 ) a search for ev idence 
of mosquito b reed ing wit h spe cial r eference to th e common house 
mosquito (Cu le.r.) . The mosquito investigations hav e IWCli necessarily 
somewhat cursory in many places on accoun t of the limit ed time 
available. 

1~ 
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The total numher of persons examined thus far is ~,R57. The 
number in euch place has varied considernbly. Tn gcnrral we have 
almed to examine. at least II hundred persons in every locality, hut 
in four instances the number of people presenting themselves in the 
single evening available was less than 50. On the other hand, it has 
been possible to examine most of the inmates of several large insti 
tutions, . 

As the accompanying map shows, the districts investigated are 
scattered rather widely over the island. including coastal plain, foot 
hills and high hilly interior. And while We cannot predict what the 
complete survey will show, we are inclined to the opinion that the 
districts already studied give a fair idea of the infection rate as well 
as of the distribution of the infection, though it is quite possible 
that the southeastern section from Humacao to Guayama. not yet 
investigated , may show an incidence well above the average. On the 
other hand, we anticipate a low incidence in the high plateau country 
around Barranquitas and Orocovis, soon to he studied. 

The .persons examined fall into two g-roups ; 
1. Residents 01' public or private inst itutious in which the. in

mates usually remain for II considerable period. These inst.ltutions 
were the Boys' Chnrity School, Girls' Charlty School, Robinson 
Orphanage for Girls, Blanche Kello!!~ ] nst itute for Girls. all in San
turce, the Bovs ' Reform School near :\ra~'ag'ii('z. and the Polvteelmie 
Institute at San German, FI'OIll these institutions blood samples of 
940 individuals WCI'(' obtained. 

2. Volunteers among tlu- general population, From the following 
2;", loealit irs 2,80a persons were examined : 

Santurce, Puerta ell' Ti erra (San .Iuun ) , Loizn (new), Tru
jillo Alto, Tlato Te.hls (Bavamon }, Manati in the north ., ' 

Fajardo at the eastern end. 
Aguirre, Coamo, Central Mcrcedita, P01){'e, Yaueo. Ensenada, 

Guanica on the sou!h. . . . 
Caguas,	 San TJOI'C'nw, Ag'llas Bucnas. Cidra, Carey, Aihonito, . 

Ccmerio, Utuado and Lares in the interior. 

Technique of Blood Examlnatton: 

The collection and examination 01' blood samples has undergone 
considerable modifleatiou as the survey has progressed, At first blood 
was taken from the car, hut it was soon found that time and effort 
could be sav ed by using the finger instead. The period for taking 
blood ranged from seven o'clock to half past ten at night. In the 
beginning the method of examination consisted in taking several 
drops of blood between two microscopic slides, and examining the 
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prepa ration imm edia te ly . All preparations showing mierofilariae 
were st a ine d t hp following day wit h II Roman owsky stain or hems
t oxyl in , 'I'he time C: OII SII lII l' d ill the f res h exa minat ion so limited th e 
num ber or ( 'f1 ~(,S handled that th e dela yed exa minut ion was resorted 

t o. T'h ia consists in mu kiug t hick smea rs, deh emoglobinizlng the 
slides in water t he f ollowing morning. and t hen staining by the 
usual hematoxylin method, All posltives arc preserved for future 
reference. 

Findings in Institutiol1l: 

Among the five institutions investigated the two charity schools 
furnish comparative figures of considerable interest. Since the boys 

and girls in the respective schools come from all parts of the Island, 
it would have been surp....ising if some of them had not been found 

to harbor micro-filariae. But a marked d ifferen ce is n oted between 
the two institutions IlS l'c:!IlI'c1 Fi t he infection rate, which is on lv ~.5 3 

PCI' cent amon g th e gi r ls. while am on g rh o hoy fol it is 10 per cen t . 
No mosquito nets arc used in ei thcr insti tution. OIl [C.r (ali!l I/1ls is 

ra relv fonn el at th e Girls' Cha r ity School hut is ab und an t at t he 
Roys' Cha ritv Sr-ho ol. On seve 1'(\! occasions im matnre film-iao were 

fou nd in mosq uitoes captu red at. the latter, T hat. in fection t akes 
pl nvo in the Bovs ' Chm -itv School itsel f is l"lparly ind ica ted hy a 

corre la tion of in feet ion r at e with lengt h of r esid ence, t he ra tes among 
th e several ~I'Otl pS being d irect ly p ro po r tiona l to t he t ime spent at 
the inst itu t ion. No SI1l' h rel ationsh ip is not ed lit t he Gi,'ls' Cha l'ity 
Sc hool. 

W heth er- «on tract ion of t ill' i II fect ion loellIIy is respon sihl « fo r th e 
h igh inciden ee a t the B oys Re form School n eur :\Iayagiipz ca n 1I0t 

!J(' st ated, Th ese boy» lire 80Il1l· , 1'11:11 old PI' than those at t he Boys' 
Cha r ity School in Sa n1111'(·(' . aud it is possihlp th at some or all of 

th o positive eases ma y 11Il\'(' acquired t lu- iu frx- t inn !Il·fo' ·p admission . 
But sin ce C uler f(/ li!J f l1l .~ '\"lIS found breedin g nbundnntlv i ll various 
receptn cle s II hour t lu- premise« a local spread could 1I0t 1)(' excluded. 
It. is beli eved that h C/1\' ~' breeding of Culer also occurs 011 ndjaer-nt 
p ri vate hlllds. 

F'ilariasis should ('/II!:'W no great con cern at th» Hlanehe Kellogg 
In st it u to in Santu rce since relat ively fr-w 1II0S(llIitOl'S have heen en
coun te red t here, lin d the' g'irIs arc requi red t o sleep under nets which 

a re inspec ted nightly by a supe rvisor. Only t hr ee of t he girls were 
found infected. At t he George O. Robinson Orphanage, Santurce, 
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whl're 2 out of ;)0 gir ls were positive, iuv esti ga t ion of mosquito breed
. g and of t he op portun iti es Im- in f'eet ion was inc omplete. 

Data rexpect ing th e pl aces inv estiga ted , th e num ber of «ases 
examined , 11111111 )('1" of posit ives a/Ill p vr ce n t of posit ives a re given 
in the aceompanving table. Though til l' main facts a re d ea rly 
presented in til t' ta hle II fl'\\" of tlw find in gs merit special comme nt 
er explanation. 

All hut tin' or t ilt' 114 miscellaneou s eases were patients in the 
resbyte ria n Hosp ital. as were ulso t he 56 eases from the genera] 

populat ion of Snnturce, The total number of persona . examined ill 
the hospital 'HIS 227: of which the remaining ;)7 are distributed 
among the various localities where a special investigation WIIS made. 

BLOOD EXAMINATION FOB MICROFILARIAE 

PJae e 

:. - - - - - - - - - - - -- - - - - - - - - - -1- - - - - - _ 
Santurc• . ~ " lI c rnl. ... . . 56 3.51 
Saotun',". Ro}' ~ ' Chn,r h)" ~('hnu l . .• _. . . • . . . • . . . . . • . . . . • . . • . . . . . . • . • • . .. . 2"i~ 10. 
8aulll"'C. Hlrls ' Gl.",r ll)" Sd.lUul _. 3 1 ~ 3. 50 
S&n IUt~~ . lIob l llwn Orl>lIaTllllle 5U 4. 

aturce. Blau ch e Ke ll oi/ II Iu stttuta . . . . G3 3 -t. ;0 
n Juan, Puor ta d o Tier ra . .. .. ... . li 5 16 II.lXl 

Lolu l"llo va . . : .. . 49 8 fi. 12 
FaJarllo.. .. .. . . : f:~ R s.ni 

5 4 .4~ 
~:::J }i ~·rc·ed ji :~ · : ::::: :.: :: ::.::: :.::::: .:::::::: ::: :::: :.: :::: :'::: :::::: 18 I 5 .[":'\ 
Po,n· : .. .. .. .. .... ... .. . . .. . .. ...... . . . .. . ... . .. . 19 1 5. 26
 
Yauell. 43 " j' 0:92 
ru:~~~I.~ ::: :: :::::.: :::::::.:::::::: :: :::. :::::.:::::::::: :::::::.. I ~~ .. ·.. ·2· ·· ..1: 75 San Ge ,m~n . Polytec hn ic l uat fru tu 114 
...fa~ii Bors ' Ite fo r ru s en oo t , 1 1211 Jt 9. It; 
AluRd lll s .. . .. . . . . .. . . . .. .. .. . .. . .. .. . . .. .. .. .. . .. . . .. .. . . .. .. . ~ (;8 3; U.OG
 
8an gebR$tltln. IX~ 11 8.87 

.) S ~.,. ))la08 U.. .. .. .. .. .. . .. 
HalOTejas ( B8f811l6n l. . . .. . . . . .. . .. .. .. 109 10 ~: i7 
Trujillo Alt o . I~~ ~ " :i'48 
Alrnas [l nen RS. . .. .. . ~>8 
C'l1nu ,. .. . 15 6.81 
San Lor&n.o ....... .. :~~ 6 6.91 
ChirA 1 4.13 

~~6::~ l io ::: .:: ' :: ':' :::::: ::::: ::: ::.:::: . .::: :::: ': :: ::: :' :: :::::::: :: ::: :: /~ I ~ U~ 
CORmo 162 3 1.85 

To tnl : .. 3.8a. u n 5. 11 

Th e district of Puerta de Ti erra in Sun -Iuan has long been known 
as a focus of filar iasis and it was 1'0 1' this r eason that W I' incl uded it 
among the Ioealit ies investigated . Our fi!!ul't's show UII infection ra te 
of 13.0-1 pel' cen t. Th is figu re would have heen cons iderably h ighe r 
bad \\'1' included 11 group of cases exam ine d bct-uuse of a lymphangit is 

http:�..�......�.��
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or elepbaut iasis. As ' other investigators have fre quen tly observed, 
mierofilariuc pan seld om he demonst ra ted in t he peripheral blood of 
such in d ivi rlunls . In th e Puert u de 'I'ierrn dist rict t he p roblem of 
spread of filar iasis is clea rl y linked II,; with th e sto rage of water 
for domest ic lise and the res ulting excessive Culex breeding. 

I n Aguadilla eoudit ions similar to those in I'uer ta d e Ti erra 
p revail. This tO WIl, which is situ ated at t he western end of the 
I sland, is notor ious not only for t he prevalence of ele phantiasis but 
for its a11l1l1<111uc ' or domestic mosq ui toes, 1"01' the latter, ho usehold 
water storage is , We bel ieve, larg ely responsi ble, .As ill Pu erta de 
Tierra, t he microfilarial rail', 9.06 1)('1' cen t , wo111 11 ha ve been much 
greater but for th e inclu sion of a g roup of cases selec ted because 
of a lymphungit is 0 1' elephan tl asis. 

The Insufficient number of persons examined at Ponce, Central 
Mercedita, Loiza (new) j )!anati, Yauvo and Guunieu, precludes any 
coue lusious ·0 11 th e liudings ill th ese Ioealit ies beyond t he statement 
th at occasional positives were foun d. 

Fajardo showed a fa ir ly heavy rate 6.61 per cent whi ch doubtless 
would have been larger had th e persons examin ed been chosen at 
random. Th e major-ity exa mi ne d were members of t he Na t ional 
Guard, many of whom live d under more t'avora ble cond it ions than the 
average pers on, wit h less chance of iuf 'ect iou, t hat is, bett er p rotection 
ag ainst mosquitoes, 'I'he slime statement applies also t he st ude n ts of 
the Poly technic Institute a. L San Gernuin. The two pos it ives f rom this 
grou p came f rom k nown in fected districts. and t herefore proba bly 
did not acquire the infection in Sa n German , 

~ 0 in feet ions were found among th e peo ple exa mined at Utuado, 
Truj illo Alto, aud Lares. These three towns belon g to th e high ill
terior , t houg h Truj illo Alto' r eally l ies in t he foot hill s, Comedo, 
al so in t hc interior, showed a low rat e with ouly 2 positi ves out of 
] ;jO examined . 

San Sebastian though fai rly dose to Lares, where 1here were 110 

positives, showed H high i l icid l:n ce-~ .2i 11C1' cent. 'l'hc town is 
in a low vell ey, only abou t 20<? feet above sea level and belongs 
to t he coastal zone rather than to th e interior, Also domestic mos
quitoes occur ill Sa;i Se has t ijin in abundance whereas in Lares nearby. , 
at an elevat ion of some 1,200 fe ~t till',\" are SCHI'C C. Furth ermore. 
inquires revealed the f'aet that many of th e persons Iound in f'eeted i ll 
San Sebastian ha ll live d at th e lll' igh hol"iug" town or Aguadilla Oil t he 
sea, where a comparati vely high tlla t-iasis r at e has been demonstl'ated. 

In th is connectio n it should he emph asized that ill Porto R ico not 
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only are d istan ces sh ort. t he ma ximum bet ween a u,\' two points being 
onl;' about 1:l5 mill's, hut fru-iliricx for tra vel arc so we ll develo ped, 
that it i~ () ft <'I ) di ffi cult t o det CI' IlI iu e where 1\ ch ronic i ll fcction, such 
as filariasis, may have been contracted. For example. two of t he 
positiv e eases from H at o 'l' ejas, a barrio of Bnyamun, which ha s a 
rate of 9.17 per cent , were chau ffeu rs, a nd tl ll'y said the ir work oft en 
took th em to places at some distauco f rom t he ir homes, Hato Tej as 
is devot ed chiefly to t he cult iva tion o f grapefrui t and pineapples 
which arc brought h~' truck f'requeutly at ni gh t to t he docks at Puerta 
de 'I'ierra ( San .Juan ) . Th e ehauffeu r , asleep unprot ect ed from 
mosquitoes in this filarious di str-ict while his t ruck is hein g' unloaded, 
may thus readily becom e infected. 

Sin ce many of the farm Inborers of Ag-llil'l'l~ nr c r ecruited from 
other sect ions som e of th e po sit ives found th ere may have contracted 
their infection elsewhere. H owever muny of th em eOHW from the 
high interi or where filariasis sl:ems to I'e r elatively uneonunou. 

Ensenada where Cu lex [at iqan» was found to he rare, appea rs 
almost Iree l'rom filariasis, though we heard of eases of lymphangit is 
and elephantiasis. The on ly case showi ng mi crofilaria was a girl vi' 
five years, t he I ~arli est ag e at whi ch we have encoun t ered the infection, 
though in anot he r paper Dr. Alice Burke rep ort s a ease of p robuhlo 
filarial lyuiphaugit is in a chi ld of t wo years, ' ~'h e gi rl refer red to 
above had always lived at E nsen ada. All :38 residents of Guauu-a 
were negative, t hou gh th e to wn is heavily infest ed wi t h C ulex fa t iya ns. 
It ma y be t ha t the series wa s t oo small, and t hat a wirh-r stud y 
would ha ve sh own II10)'C posit ives, "' t T rujillo ..Alt o whe re over a 
hundred people were exa mined we found a simi la r parad oxi .al situ
at ion ; that. is, an a bu nda nce o r Cul ex hut no fila riasis. Both o f t hese 
districts should be inv esti gated further with th e oh ject of find ing the 
explunation. 

S U1l.D L\ RY 

Blood ex am in at ions for mierofilariue have been made on ~t85 7 

p ersons, of w hom ~1 ,7-t-:.l lived in :ll localiti es, which were especially 
in vest iguted, ami 114 from iu iseella neons pla ces not yet xt ud ied . 

Of the :31 localities invest igntcd only five failed to show positive 
cases, hut ill on ly three O!' th e live ( Lures, Utuado and Trujillo Alto ) 
was the number of persons examined cousidcn-d suf lieien t to ind icat e 
absence of infect ion , In the remai n ing 21l loeal it ies th e 111 00d in
f l'l,tion rat e va ried f'rom O.!J2 t o 1:l.(J..l pe l' cent , with an av erage fo r 
t he enti re series of 5.11 pel' cen t . T he tot al number of positive cases 
was 197. 
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The extensive road system ill Porto Rieo, gi\'ing cheap and r apid 
transportation, makes possihl « active movements of the population, 
t hus f'acilirating the spread of infections such as filariasisuud I't'llllet·· 

ing difficult the loealizat ion 0 r endemic foci. 
Culex mosquitoes w('l'e found ill everv Incality investigated hut 

the extent of breeding varied markedly on account of local 1'0111 lit ions . 
Household storage of water was found to hI' a \'I'I'~' important f'aetnr 
in several places, 

Thongh the survey is iueoiuplutt- it is vlvar that filariasis shows 
in Porto Hico the sam!' predileer ion Ior warm moist coastal 1I1'PllS as 
has been noted ill ot her endemic regions. 

No filarial worm of 1l1111l other than l! 'lIc/tf'J';a (Pill/ria) !Jawrolti 
has been encountered. 
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