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Fifty Panamaian palicnts wilh 69 attacks of Plasmodivm falciparnm malaria

were treated with ehloroguine and amodizguine, 4-aminoguinoline drogs. The cure rate was
enly 229, Failures weree represenied by relapecs, persistence of the parasitemia. or an increase
in the parasitemia following adminizteation of Lhe drug, Some cases were cured when sub-
sequent atiacks weree treated with the same drog The high failure rate of 74% indicates
resistance. This Is the fivst report of d-aminoguinaline drug resistance in & foledparen malatia
in a country nerth of Colombia in the Western Hemizphere, Patients given quining sulfaie

Fogramsz daily Tor 10 dewvs were cored.

Eeslstance of hwman malaria parasites to the
d-aminoouineline drogs was first suggested by the
lindings of Moore and Lagier (19607, who re-
ported fadlures Lo ocure with ghlorooguine Lwo men
who had contracted Pleswodism Jolcifares in
Colombia.! Concluzive evidence that these strains
were resislant to chlorogquine was shown experi-

renlally by Yourg and Moo (1910, Later,
these parasite strains were demoenstrated to be
resistant alio to amedizguine hvdrochloride and
hydroxvehlaraguine, closely related members of
Lhe d-aminocuineline groap”

Following this, strains of . falciporime resiztant
te chlerequing were reported Trom Brazil, and
ather South American countrics. The nearest to
Pamama of the reported sites of resistance is at
Curiche. on the Pacifie coast of Coloembin, just
below the Panama horcdect
proven resizlapes Lo d-aminogquineline drogs has
not been reporied e countries north of Colambia
i the Western Hemisphere.

Previous work with Panama strains bolh in
maturally acguited cases™  and in experimental
infections’ has never produced solid evidence of
Jaminonuinaline resistance. There has been a
cansideralle namber of P fnleifarss malaria
cases Leeated In Panama f||.1r§1|g Lhe past seversl
veats with viriogs indications of drug resistance.

The responzes to trestment of several hondred
cases af P falcifarem malaria bave heen slodied
by ws in Manama. From this, encugh relishle
infermation has been obtained to show definitely

S0 far as we koow,
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that resistanee Lo chlorogquine snd amoediaquine
drugs is presenl in local straing of chese parasiles,

MATEREALS AND METHODS

The patientz were Trom zeversl scurees but
primarily the nearky: Children's and Santa Tomis
Huospilals, Some of the patients were referred
Lo the Gorgas Memorial Laboratory clinie by
physicians or came W veluntaely from the field
study areas,

Thick blecd films were stained by the Giemsa
techidgque. The number of parasiles per mm® of
Blacd was caleulated by the Eacle-Perers method
The perasites found in g wvolume of blood rep-
rezenting 0.1 mot were counted and the number
converled to parasites per mm®, Generally, when
o parasites were found o the first 01 mm® of
Blood examined the entice thick film wa: exam-
ined; if positive [or parssites, thiz was expressed
as less than 0 per mm® of blood.

Usually patients were examined daily during
the 1st week after trealment. As many of the
patients were in crowded hespitals, it was not
possible to keep them for long ohservation periods,
This the nomber of daily bloed examinaiions
varied.  Upon release, the patients often would
nal return regulacly Lo the labaratory for fallow-
Sometimes they swould refurn
when the malaria recurred, but often not un the
Ist dav ar 0 of the renewed clinical atack. In
many cases the patients did not return for suhb-
sequent. examinations afier the 1st week, so that
alten the true relapse or failure eate could not he
detesmmived accuraiely,

U examinatinos,

The drugs used were chloroguine phosphale,
amodiaquine hydrochloride, and quinineg sulfate,
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TarLE L

P faleiparwm resporge le ciloroguine and nmodis-
quine In 50 peilenis
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* Chkranquine ==
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The chiorogquine ard amodiaquine ablets con-
fained 130 mg of the base, Because of the dif-
ficulty in administering  tshlets, children were
given amodigguine noa sweet liguid suspetnsion

[Bascouin®) containing 30 myr of the base per e
The routine adult dose of the drugs wis 1.5 g total
od the baze given over a 3-dayv period. equivalent
L 25 mgcky Toroa 60 kg adule. Single 000 mg
doses were given on davs 1 oand Foad 300 mg on
day 3. Becguse of the impression that children
requite higher doses of the drog than adulis, they
were given tolal doses over 3 dovs amounting to
F0F my per kg On the 1sb and End davs they
received single doses of 15 mg/ky each and on
the 3rd day 7.3 me kg, Quinine =ulfate was given
to zome cases. The adult base was 650 mg three
Limes daily for 10 days, Dases to children were
reduced according o weight,

Bload smears were taken at Z4-hour intervals
following the Uirst dose of deag.

Failure is defined as persistance of parasilemia
following Lreatment o the reappearance of para-
sitemuia after o temporary disappeavance. In cases
where the parasitemian disappesred, the patients
were examined at intervals over g #8-day period
and in some instances longer, Adequate Follow-g
is designated for those patients followed at inter-
valz for at least g 28-day period, As zome of the
cases were not followed for 28 days, the total
atlacks treated are greater than thase wilth ace-
quate Collew-up, Cure is defined as sbsence af
pavasiternia for a pericd of 28 dave or lenger
after trestment,

RESULTE

Cme hundred six persons with a totel of 1309
attacks af £ judcifrersms malaria were Lreated with
chloronuine or amedizguine, Sufficient data for
pvaluation were chtained from 30 patients with
A0 atlacks of malaria (Table 11, The falure rate
for chloroquine was 4% Although the children
were given relatively higher doses of chlprnouine
by welght, the fallure rate was similar to the adult
ke,

Tanwy 2
Susceptibitity and grades of resislunce acoording ta the WHO scheme. Response af fest oitacks oxly
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DRUG RESISTAMNT

FALUTPARLIM
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*Auining trepiment Stan e,

The failure rate for amodiaguine was T8% and
wis higher mnoaduelts than in children, The re-
sponses ol seconel and subsequent attacks to
treatmnent wvaried; some were cured, others were
1l

Criteria for determining eesistance were first
suggested by Young and Evles in 1943° These
were nadified variously e g scheme developed
by Weorld Health Organization™ te show grades
of resistance fromy BRI lowest level of resistance,
Lo RITE highest level of resistanee, A compilation
ef our rezults aceording to these grades show the
following percenlages of the responzes af the 30
first altacks: RI,44; RIL 24; RI1L, &: Sensitive
{51, 24 (Table 2.

Of particulsr interezl are the four adults with
RITT response to the ieitial Lreatment {Tahle 3.
These were all re-lreated within 6 davs or less
following the initial treatment with amodizguine
becavse of Lhe increasing zeverity of the illness o
Lhe patients,

falient AT14 had abeot the same number of
parasites on day 3 as on day O (st day of
therapa). AFLR had about 7 fimes as many
parasites on dav 4 as on day 0. AF21 had mere
parasiles on dev 3 then day O Patient AF23 had
a F-Fold increase of perasites to the very dan-
gerous level of about 730,000 per mum® an day 2.

There weee 14 adults amdd 2 children whe, fal-
lowing failures with chloroguine andor gmodia-
quing, were Lreated with quinine on thelr second,
third or fourth attacks (Table 4% The aduls
received 7 op oquinine sulfate sall per dev, in 3
divided doses. for 10 days: the children lesser
armounts aceording Lo weighl,

Sixowere followed for 13, 14, 200 23, 20, and 27
davs, respectively, The other 10 were Collowd
framy 33 te 51 davs. MNone relapesd during the
follow-up  abservation perid and the  quinine
treatiments appeared Ly e curative,

LISCLUSSION
Malaria haz been eneemic in Panana for several
hurdeed years, The prevalence of the wvariouz
species has varied from time o Undil
recently, in the centeal arex of Panama. near the
Cangl Zone, meost ol the malariz has been canszed
by Mlasmoditm viver infeciions. Susvevs which

Limme,

TARLE 4
Regponges Lo quaviad of relapses or failvres afler pre-
wions chlarogiine and/ or Quiogiggueiae trea! npenss
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Hiwl riweeived amedlizguine shorily belore. Ses Tokle 4.
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have been done Tor many vearz in the villages
wlong the Chagres { of the Gorgas
i

Memoerial Liaboratory have shown thar £ fal-

river by Lhe s

cipara nfections were scarce or absenl since
10940,

Pofedeipor i infeetions have mcreased recently
in this area ™ Clinteal eases bepan o appear in
1969 and many were reported i 1970 The pro-
oortion of P falcipori Lo Lotal cases increased
Croem 2.3% in LOG% b0 5029 in 1970,

It soon became apparent that some of  Lhe
treated cases were sesponding inadequately Lo
the d-amineuingling drugz, or apreared to lw
relapsing, Hawewver, the dfifficelly of long-tern:
follow-up and even af supervision of the deog

admivisication cavzed consideralle delay inoac-
auizieg A large nomber of case: with dependable
phacrvitions,

In the 50 paticns studied, the Tailuce races of
the atiacks treated with the A-amineouincline
drugs were high. OF the fest attacks, in alueal
pre-third the parasiieming were not elimingled
irom the bland streams, Aboul one-hall of the
total oumber treated shewed & reappearance of
the parasites after 2 temposary clearance,

A comparizen of Lhe responses o chlorsguing
can b made between the present cesults and thees
phbgined some 15 vears ago, Asteain of Mo fals
gipgrymy from ED Limdn, Gaton Take, oear the
Tranzisthmisn highway i Centeal Pansma wasz
stuclied in 10367 This malaria was induced in
2% mental patients jor the trestment of neura-
svphilis, The resporse of the infections o 1.7 g
of chlaroquine was rapld, all of the parasiterniag
belng cleared within 7 1o 3 davs, averaging 3.5
davs, Only one relapsed. giving a cure rate of
Q4%
where gnly 2 ol Lhe 15 first attecks were cured,
#iving & cure rate of 13%.

The nearcst e Papama of the previously e
ported sites of resistance of & faloiare o
Zoapinaguinoling drugs 35 Curiche, Colombiz some
24 km souch of the Panama border on Humboli
Bav an the Pacific coast. Hesizlanes was found
there i 19677

One of the varliest indications of chlemguine
resislaers i Panzma was in eur Patient CF1
April 1965, This man conteacted biz malavia at
Santa Feo Dacdden Previnee, Prnama aboul 160 Lo
norihwest of Cueriche, Colombia aod 160 ke cas:

This is in contrast fo the present study

of Fanama Citv. He relapsed Lwice aiter L3 g
chloroguine. at 36 and 43 davs, respectively. He

was cured with quining suliate, 20 o tetal over a
I0ecay perviod, as indicaled by oa follow-up periad
ol 37 davs,

Aboul this time, cases of P jeleiparem also
Began to oceur along the Transisthmian highway
in Central Panama near Panama City, Some of
these early cases were ool cuced by the chloros
quine treatraent. which led Lo the presene study,

Ity some of our present cases. the inilial treat-
ment with a 4-aminoquinoline drog did ool cure
b suhseguent trestmonts owith the same drog
did cure. An interesting example was a child
(CAF10. The first attack was Lreated with
amolizouine, the next three attacks with other
drugs, and Lhe fifth attack again with smedia-
quine. The follow-up of the atler over 73 days
withour a recurrence of parsiles indicated a cuwre.

The =subsequent cures with drogs thal pre-
viously failed suggests that the age of the infection
plaws o pacloin the cwre sate of these resistanl
raaluzizs, This mighl be relazed o the meoreasing
ameumt af dmmunity, presumally oasoaoresult of
the multiple stiacks.

I the 1436 sludy,” one patient whose malaria
was indueed by infected mosguitees had a relapse
alter 47 davs follewing trestment with L5 g of
chlgrogquice under conditions where reinfection
could not have necarred. This relapse wis never
satzfactorily explained and may indeed be the
first documented failure of @ 4-aminoquineline
drug to cure 2 fedcipares. This strain of malasia
carme from a Lewn ok the Transisthmizn highway
near the locsle of the present outbreslk of fel-
ciparis infectivns which are showing drug resizt-
ance. Although interesting Lo speculate, it is not
pussible to determine whether the present cesist-
ant strains moved northward frem the known
resistant areas in Colonthia or if their origin was
ity the ares of Panama where the Bl Limdn strain
stucliod i 1936 came from, the bwo most logical
Jrossi LI,
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