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Introduction

Tt has been shown recently that Plesmodinn
falciparum malaria inlections in Panama are
resistant to the 4-aminoguincline drugs, chloro-
gquing and amodiaguine (Young & Johnsen,
19721 Fellowing the failure of these drugs,
alternative drug regimens were instituted by
the national malaria control organisation, ie.
Servicio  Nacional de  Erradicacion de I
Malariz, for the lreatment of cases in the
field and hospital. AL the same time, we began
a detailed study of the response of the infect-
ions to these regimens.

Materials and Methods
The malarious patients lived near Panama
City, Republic of Panama, Most of them were
in the Santo Tomds and Children™s Hespitals
{(Hospital del Wino), adjacent 1o the (Gorgas
Memaorial Laboratory, Initially, those given
the combination drugs had been lreated pre-
viously with cne of the -aminoguineline drogs.
either chloroquine or amadiaquine. Later the
sulphonamide combination regimens were used
for the primary treatment of the infection.
The drug regimens for adults were:
By i) fay ! Fray 2
Sulphadimethoxing
i Madriban®) lg. 05
or
Sulphormethoxine
iFanazil") g, T i
plus
Pyrimethamine
(Darapring
and
Primaquine - -
Children received
amounts based on age.
The taking of the drug was supervised,
Thick blood smears were made at 24-hour
intervals, stained by the Giemsa method and
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the parasites enumerated by the Earle-Perex
methad (19327 Attempts were made to follow
the patients daily For seven davs and frequently
thereafter for a total of 28 days or longer,
when possible,

Results
The parasites were cleared rapidly from the
Blood stream. on an average of 23 days for
the sulphadimethoxine combination and 25
for the sulphormethoxine (Table 1),

Although the infections responded quickly.
ahout  one-third  relapsed.  The  relapses
appeared hetween 15 and 35 days after the
inttiation of trealment, with one exception
which occurred 48 davs alterwards (Table 11k

OfF the laitlures, three were treated with
guinine sulphate 630 mg. three times daily for
1 davs lor adults. In twao cases, the parasic-
aemias were cleared in two and three davs
respectively. OF these, il was possihle 1o follow
one [or 28 days during which time no relapses
oecurred. In the third case, the parssitaemiz
wits el eleared in 15 days (Table TT1H

Some of the Failures were cured by subse-
guent trealment with the sulphonamide com-
hinations o1 wilh amodiaguine.

Nol included in Tables T and 11 was 8 case
(F-2% which had been treated elsewhers wilh
chloroquine 2-1g. hase in five days. combined
during the first four days with Qg sulphasoxa-
#ale (Gantrisin®); on the fifth, sixth and
seventh days, he received 153mg. primaguine
daily. The parasitaemia and fever had nat been
climinated by the eighth day, at which time we
hegan the regimen of sulphormethoxine com-
bined with pyrimethamine and primaguine.
This treatment alse failed to eliminate the
parasitazmiaz and fever in the following five
days, when guinine was started, two g daily
for 10 days. The parasitaemia was cleared
within five daws and had not reappearsd 33
days later,
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FTABLE I, RESFONSE QF P, FALCIPARUM
FARASITAEMIAS TO MULTIFLE DRUG REGI-
MENS.

Sl plarmethoxine
Primaguing
Prrimedigming

Sudphadiverhoxine
Primaguine
Pyrmmedhaming

Perasise

Clearance

Patients e
Asiacks 14

Parasite clearance davs

Range [-3 I-4

Avarape 3 25

Moche z 3

"ol omclwled is oone patiemt (-2 whe owas el
cleared after six days 2t which time guinine was
storted

The most unusual case was a 15-month-old
child wha had eight attacks of P foleiporam
malaria during a six-month period {Table [11).
Relapses occurred after seven separale treal-
ments involving four different drug regimens,
as follows: sulphadimethoxing  combination,
once: sulphormethoxine combination, twice;
quining, once; amodiaquing, thrice. The para-
sitwemias  were cleared quickly alter each
treatment except for guinine.

Following the first treatment with  sul-
phormethoxine, the malarig recurred 48 days
later; afrer the subseguent lreatments, Lhe
relapses were spaced hetween two and four
weeks apart, The last trealment was with the
sulpliormethoxine  combination.  Sixly  davs
later the blood was stll negalive indicating =
cure. In spite of the malaria, the child gained
[-7ke. during the six months aller the frst
attack.

Discussion

Eleven of the patients had been treated pre-
viously once or more with chloroguine and/or
amodiaguine. These drugs had failed o pro-
duce @ radical cure. The infections which did
not respond to, or relapsed after, the 4-amino-
gquinaline drugs were considered as resistant to
those drugs,

Scven  patients  received the sulphorme-
thoxine combination as the first treatment,
The response appeared to be similar in those
previously treated with the 4-aminoquinolines
and in those not previously treated.

This indicates that the 4-aminoquinoline
trealments apparently had no effect upon sub-
sequent sulpha combination treatments and
that there was no cross-resistance between
these groups, Others also have found that some
chloroguine-resistant  falefperem  infections

B

TABLE II. RELAPSES OF F. FALCIPARUM
INFECTIONS AFTER TREATMEMNT WITH
MULTIPLE  DRUG  REGIMENS,  PATIENTS

FOLLOWED UNTIL RELABSE OR FOR I8 OR
MORE DAYS

Sulpliormethiaxine
FPyrimmesfianine

Sulphiadimethoxine
Perimmethamine

Fritnaagicing Prinyaguine
Patients 12 o
Malarig attacks: 14 b
Poaponse:
Curel G 3
Relgmsed Yy 3
Relapses:
[avs afler [irst
day of treatment,
range 15-33 1% - 4
® Mot neludesd iz one patient (F-21 who was not

cleared after six davs al which ime quinione was

slarted.

TABLE [11. RESPONSE OQF P FALCIPARUM 1IN
A CHILD TO FOUR DIFFERENT DRLUG REGI-
MEMNS, WEIGHT 102 K, CASE NO, F-13.

Assgek Treareeeny Dayvs to perasite Davs ro relagse
clearanc
I K 48
2 M s el i
3 2 ol cleared umtil re-treatedd
153 days later
4 A 2 L
5 A 2 | %
i3 A i 27
7 F £ 2h
b1 F 2 SLill negative ol

cdavs later=cure?

F—Sulphormethexine, pyrimethamine & primaguine

M =%ulphadimethoxine, pyrimethamine & primaguine

Q=0Cuinine: 108 mpg three times daily > 14 d
mig. kg fday

A=Amediaquine—3i7'd me ke, in three davs,
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were cured by a combination of sulphorme-
thoxine and pyrimethamine: Chin ef al. (1966)
with Malavan and Thai strains; Laing in
Malaya (1968a); Bartelloni et @l with Viet-
nam straims (1987); Harnasula. e al. in
Thatland (19471, However, not all of the in-
fections were radically cured by the suphorme-
thoxine-pyrimethamine combination.
Similarly  in Africa  where chloroquine-
resistant P, falciparurs was not present but
pyrimethamine-resistant strains were, Laing
{1966, 19680b) got a high rate of cures using
sulphormethoxine combined with pyrimetha-
mine, The abilitv of this combination therapy
to cure pyrimethanmine-resistant  strains, he
believes, is due 1o a potentialing effect,



OFf particular interest was our case F-13
i Table T1I). Each of the seven Limes this child
was treated with a synthetic drug, even with
the d-aminoguinolines, the parasitcs dis-
appeared rapidly from the hlood stream, There
appeared 1o be no increase in resistance, as
measured by the prompiness of parasites re-
moved, Lo subsequent treatments with the
same drugs cither 4-aminoquinolines or the
sulpha combinations.

Equally purrling is the failure of quinine
to effect a cure or 1o clear the parasitazmia
within 15 days, Usually guinine is the most
religble drug for radical cure of patients with
drugeresistant P foleiporem malaria. During
the past several years, 1§ patients with P
falciparwm malariz have been treated with
quinine. This failure of guinine Lo cure s
UTGUE in our experience.

Summary
In Panama, where Plosmodinm  falei parum
resistant to 4-amincguinoline drugs has heen
found recently, sulphadimethoxine or sul-
rhormethoxing combined with pyrimethamine-
primaguine were tested,

The parasitaemias responded rapidly to g
combination of either of the two sulphonamide
drugs combined  with  pyrimethamine  and
primagquine, However, more than one-third of
the infections relapsed. In some cases there
were multiple faillures with these drags,

There was no evidence of crass-resistance
between the d-aminoguinoline drugs and the
sulphonamide  combinations nor  was  there
evidence that the response to the sulphona-
mide combinations was lessened by repeated
treatments with the same drugs.

The failure to cure a child with seven
separale treatments involving four different
drugs 15 unexplained.
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