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THE TFIEST TWELVE MONTHS OF IN-
FAMCY AS A TEST FOR THE COMMT-
NITY INCIDENCE OF INITIAL
ATTACKS OF MALARTA*

By Herpert C. Crark, M.D.}
Panama, K. de P.

We are all sware of the difficulty one meets, in an
endemic ared, in trying to differentiate o new malarial
infection from a recrudescence or relapse. Tt iz our he-
lief that the parasite rate we find each month in the
native villages of the Chagres River Vallev = wvery
lupggely due to recredescence or relapse. On the other
hamd, a year ago we had an epidemic in which we am
reasonably certain that many new infections scclrred
because therc were individuals attacked that had not.
over 3 long period of time, shown parasites in their hlood
films on our monthly =urveyz, Tt zeems that our only
meahs of improving a vardsiick, that can give us some
idea of the chances and the time interval likely to be
involved in acquiring an initial or a new infection when
exposed to a life spent in such villages, 3= to study the
bahies that are born and raized there and to determine
the age at which they approximate the parasite index for
children, TIn the ordinary course of events, in a highly
endemic area, what are the probahilities in the first twelve
month: of life in regard to initinl infections of malaria
and to recrudescence or relapse?  All of us Lknow
that individyals, particalarly of o non-tolerant race
from a malarfa-free rerion, have scquired malaria as &
rezult of a single weekend spent in a bad area. We also
know that the averape person often spends & few weeks
or months in such a region before malaria is acquired and,
rarely, some individuals =eem never to acquire the dis-
ease.  Other features that demand consideration in the
first twelve months of life are congenital or hereditary
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malaria, and the ellect of the nursing period as a defense
against the dizease. [ am inclined to doubt many of the
reported cases of conzenital malaria because the chance
of contaminating the cord bleod with the placental Blood
is wery preat, unless the blood films sre taken by ome
fully competent to prepare them, The zecond reason
for douht is the time interval after birth that is recordpd
in many of them, which certainly permitz the guestion
of acquirement after birth.,  Caszes of congenital malaria
are extremely mare. T have seen only one in my 27 years
of tropical experience and that resulted, T am sure, {rom
surgical intervention in a case of placenta previa where
the placenta was torn into the cord attachment,

Daleast {1935) reperts that Henry’s reaction is often
positive in the newly born children of Indo-China and
he feals that congrenital malaria iz common though para.
sites are recely found in the peripheral bleed of the
babies.

Wickramasuriva® reports six cases of congenital malaria
that he considers the result of transplacental passage of
parazites,

Schwetz and Pecl in a study of 56 women of Central
Afrira at the time of childbirth report that parasites
were found in 6 per cent of the cord blood films and
36 per cent of the infant blood filme.

Barbosa and Arjonat state that congenitzl malaria un-
doubtedly exists but that the percentage of cases Is very
stmall. ; 3

Blacklock and Gordon® find that the stugnation of
Blood in the placenta, with its limitation of oxyzen,
and the presence of glucose faver the localization and
prowth ol parasites, but they did not find a case of
congenital malaria in their study of 26 native women ol
Sierra Leone.

Wislocki® says, “IL is unlikely thal malarial organisme
can enter or penetrate the chorienic syneytium, 2o that
the tranemission of malzria fvom mother to fetus acours
rarely, if at all i

Barber, Mandekos and RiceT have wvery recently re-
perted on 1,373 examinations of infants one year ol age
or less in malarious villages of Greek Macedonia,  In
dizenssing the paragite index of infancy they make the
following rematks:

“Ie 35 theeretically possible that some Dnhibitory substance may
be tcansfecred from mothers oo infents before birtk oc through
Teokabion oo vt The parasite index of Z81 infants
thres ar four months abl was 45.6 per cent; thal of 250 mothess
wid 561 per eent, If wery wvoung infants enjoy no natuesl pro-
tection against fmfectism, it is difficult to see how a single JofEnf
of This lacality centl wscape infection during an exposore of thres
wepkis; wet we zee thal the majority of them. Ecape. jor. thpes
ponths ar mnee, =0 far as (ke blosd examination could show Whit-
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r prodection very young nfants Possess is npt complete ot uni-
sal. We have found twe infants infected after 20 and 24 days
af :”'2, three after 4 to § weeks, ezight{\:n afler & koo 10 weoeks"

My report® (191%) on the diagnostic value of the pla-
cental blood film in malaria and my continued experi-
ence since that date in Central America snd Panama
have not revealed Lo me a single case that T would list
as congenital malaria save for the one already mentioned
in connection with the surgics]l management of placenta
previa. Mevertheless, I should prezent for your consid-
eration Some cases from my autopsy service at Ancon,
.7 This service extended over & peried of ten years
and included a larze part of the construction period of
the Panamu Canal when the nesro families lived under
very primitive conditions, vet T have but four cazes of
fatal malariz in early infancy to report and all of them
are considered acquired (postnatal) infections:

Autopsy 2,864, age 3 weeks, West Indian Negro,

Autapsy 2000, age & woeks, West Indiin Negro.

Aulopey. 3,756, age 214 manths, West Indian MNegra.
Aulppsy 3,808, age 8 months, West Indian Negeo.

Even the fiest and second cases mentioned had the
time and gpporiunity to acquire postnatal infections.
Cages of congenital malada are extremely rare, in my
opinion, and when they do occur it indicates that some
accident or diseasze has broken the placental barrier. Re-
gardless of the massive Infections one finds in the pla-
cental Dlood, the fetal blood iz negative for parasites
practically without exception.

It iz, te me, astounding how few infants under two
months of age are found positive for malaria parasites
even when such babies are born and reared in camps and
rural lecations of high cndemicity. Becauze of this, T am
forced to wonder whether the mother and the nursing
period provide these infants with zome natural delensive
mechanizm and just how much reliance can be placed
on the first two months of life as a yardstick for the
incidence of initiz] attacks of malaria, Tn fact, the nor-
mal parasite index for children is not reached in our
villages even at the end of twelve monthe although in-
fections do become wery numerous around the twelfth
month. It has taken several years to build up a soffi-
ciently laege number of bahies for analvsiz but it is pos-
sible now fo present two groups. The Eirst zroup? s
madé up of babies found in the Chagres villages snd in
various other rural parts of Panama before any control
was instituted. These babies were not examined monthly
for twelve consccutive months, Most of them were ex-
aminad but once and the age recorded at the date of the
aurvey [(Table 1),



Table 1
EALY SURVEY
Variows Rucal Villapes in Pamama
Malaris Endemic, No Contrel Measures

Age in Months Number Examined  Positive jor Blalaria
I or less. S [} a
I 1o 7 i
2 oto I3 3
it 16 3
i 10 7 ]
i to 11 H
& fo 17 5
7 Ao 14 2
i to 9 [
9 to- S e i
0t 11 . e [
1l o 12 - o3 20
e - IR Rt 0

The second group consiste of habies in our river vil-
fages that we were able to survey by the thick blocd
flm method!® on fwelve conzecutive months from the
time of hirth (Fabfe 2).

Table 2
BAERY SURVEY
120 Examined For The Parasites of Malaris
On 12 Consecutive Months From Bisth
Mid-month Examisation Mumber Pesitive
First moath .. :
Hecoma
Thixd
Faurth
Fifth
Sixth
Seventh ...
Eight .
Ninth
Tenth ] k
Ebeventh A | s = E
Twelfth Ao LA e :
I At Rl e e e R e

N

Pap G b = 5 e

G =

During the first six months of life there were 60 ex-
amined and 11 found pesitive, a parasite index of 183
per cent.

Duritg the second zix mmonths there were 160 exam-
ined and 39 found positive, a parasite index of 24.4 per
cent.

A total of 50 positives out of 220 examined gives a
vate for the twelve monthes of 22.7 per cent and this is
about hali what the children®s index is expected to be
for such places.
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In addition to the 32 initial infections recorded there
were 3 showing recrudescence, relapse or 4 new infection
as the case may be. The first of these cazes had fts
initial infection during the third month (Padees) and in
the twelfth month revealed the parasites of Pfoleiparem.
The second case acquired its initial attack in the fourth
month (P falciparim) and showed the same species of
parasites in the fifth month. The third case revealed its
first infection in the fifth month {Padver and P falcipa-
rune) with the reappearance of one or the other of these
parasites on the sixth, seventh and tenth months.

In addition to these two groups of babies, a third group
of 66 has been in survey progresz for the current year
and they range in age from one to twelve months. It i3
not possible to compare these with the tables just shown
since it will require 12 consecutive months' cbservation
and some of them may not remain in the area or may not
be present at all survews. Thus far six of the number
(9.1 per cent) have been positive for the parasites of
malaria, Twe of these had their initial attack in the
seventh. month, one in the eighth month, one in the
ninth month, one in the tenth month and one in the
bwelfth month. Four of the cazes had P. falsiparwm in-
fections and two of them P, giver infections

DISCUSSI0N

These babies wear almost no clothing during the first
year of life and are therefore exposed to mosquito bites
more than other children and adults, They live near un-
contralled anopheline breeding aress and are not living
in screened houses. Some of them spend the night hours
under mosquito netting but the discipline in the use of
the net is poor and one can usually catch more anopheling
mosquitoes inside these mets in davtime than in other
parts of the house.

In both tables there were no babies showing parasites
until the third month. Taelle 7 had a rate of 183 per
cent for the first six monthe, Table 2 a rate of 5 per cent
for the first six months.

In the second six months, Table I had a rate of 244
per cent, Talle 2 a rate of 216 per cent.

The total results in the two tables for the parasite in-
dex were 22,7 per cent, 26.6 per cent.

Table 2 shows a rate of 94 per cent of recrudescence,
relapse or new infections for the babies of the Chagres
River and the village of NMew San Juan as compared with
a rate of 37.4 per cent among all others in the same areas
for the same period of time and for twelve consecutive
monthly surveys,

The znnuz]l comulative parasite index for the cureent
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vear in thess same groups were @1 per cent {infanls) and
382 per cent {all others above twelve months of age),

Perbaps the firgt Lwo months of infant life are in
some way provided a natural defenze apainsl the dizease
but I fecl that the remaining fen months of the fiest
vear oifer us to some extent a helpful suide in regard to
the frequency of new infections in an endemic region as
compared to recrudescence and relapse.  This disease is
not =0 often eradicated by treatment and acquired toler-
ance as many of us think. The use of transfusions as a
therapeutic measure in recent years has developed many
surptiges in the way of persistence of malarial infection.
A malaria patient?® following his recovery in the tropics
spent the next nine vears in Paris and was apparently well
during this time but he then develeped a large abacess
and anemia. A transivsion was given him and his donoer
contracted malaria, The patient himsell was then [ound
to he positive [or parasites and he had a slight relapse
a few days later.

In znother case, several ounces of =n Italian's hloodi2
were given as a tranzfusion to his anemic infant, which
sooh afterwards developed guartan malariz,  Quartan
parasites were then found in the {ather’s blood. The
father bad ne clinical sviplomes of malaria but admit-
ted that about once in 12 Lo 24 months he had a chill
which lasted for an hour and was followed by perspira-
tion, He had suifered from malaria as a child, but he
had lived in Boston for the previous 20 vears,

CONCLTUSTON

Study of the habies included in these three gronps
indicates that they can be used fo somc extent as a
measure of new infectionz in an endemie area. It alwo
shows that congenita] malarda must be an extremely rare
occurremce, The first two monthe of infant life appear
to be protected either by something inherited from the
mother or associated with the nursing peripd, What
ever this defenze maw be it is rapidly lost toward the close
of the twelith month,
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